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WOOD PAVEMENT. 


This description of roadway has of late attracted more than 
usual attention, and many inquiries have been made—often, as 
we learn, without eliciting a satisfactory reply—as to the best 
mode of constructing it. We have therefore deemed it advisa- 
ble to collect, as far as lies in our power, the results of the 
various experiments undertaken to test the value and fitness 
of wood for forming pavements, and to present them in a con- 
nected and concise form that they may be rendered more useful 
to those who are seeking such information, than they are in 
their present dispersed and desultory state—often being embo- 
died merely in a newspaper paragraph. 

The mass and variety of knowledge upon this subject have 
been much increased since the introduction of wood pavements 
into countries where the concomitant circumstances affecting 
their use, such as change of temperature, the sort of bed upon 
which they were laid, the kind and quality of wood used, and 
the artificial means employed for its preservation, have been 
carefully noticed and recorded ; for although we are indebted 
to Russia for this invention, still, for all valuable purposes to 
the engineer, it is as if no such mode had been in use there. It 
would seem as if either its progress and results in that empire 
have not been noted, or a knowledge of them has‘not passed 
its boundaries, as, notwithstanding many years have elapsed 
VOL. III. 1 
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2 WOOD PAVEMENT. 


since wood was first employed in Russia for paving, we know 
little more of the history of its use than that it is the material 
with which the streets and court-yards of St. Petersburgh are 
covered. ‘There would be more reason to regret this lack of 
knowledge, were it not that so much has been done elsewhere 
with wood, to ascertain its applicability for pavements. In 
London, especially, its claims have been fully discussed, and 
its value practically tested: it has met at the same time with 
the warmest favor and the strongest opposition, and has passed 
through that ordeal to which all prominent inventions are sub- 
jected. Scarcely inferior to this has been the interest: mani- 
fested in the subject on this side of the Atlantic ; nor has the 
whole matter been here, perhaps, less thoroughly investigated 
and reduced to practice. Indeed, we think that so little remains 
to be proven in relation to it, that the construction of a piece of 
wood pavement should now hardly be called an experiment: the 
constant properties, so to speak, of this species of roadway are 
fully known, and its adoption or rejection will hereafter depend 
in a great measure upon a comparison of its cost and durability 
in any case under consideration, with those of a pavement of 
stone or other material. 

The compendium we purpose giving will necessarily include, 
along with other matters incidental to a detail of the several 
modes of construction, which will form the leading topic, an 
enumeration of the comparative advantages of wood pavement. 
Though strongly prepossessed in favor of this description of 
road, we trust we shall nevertheless set forth its excellence im- 
partially ; dwelling only so long upon that part of the subject 
as we shall find justification for in the indifference of those who 
supinely desire no change, or in the opposition of another class, 
whose phlegmatic resistance to all innovations upon established 
customs would not discredit a Pavonian. 

The object we have in view,.as stated at the commencement 
of this paper, will be easiest attained, it is thought, by a division 
of the subject under the heads of—1. Modes of constructing 
wood pavements, and—2. the results of the various applications 
of the several modes ; with perhaps a supplement to these, con- 
taining suggestions for furthering a general and cheap introduc- 
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tion of these roads into our cities. We may briefly remark, 
that the order adopted in the first division will depend upon 
priority of date. 

Modes of Construction.—It is well known that wood has very 
little durability, when subjected to the action of travel, unless 
it be placed so as to bring the end of the fibre upward; all 
plans, therefore, proposed for forming a pavement with this 
material, contemplate placing the blocks or pieces so as to bring 
the grain of the wood perpendicular, or nearly so, to the surface. 
Another essential requisite is that the blocks, when placed upon 
their beds, should be immoveable by ordinary disturbing causes ; 
and as this immobility is best obtained if each block is supported 
on all sides by those contiguous to it, forming thus a compact 
covering with the wood, some geometrical form, as the triangu- 
lar prism, (Fig. 1) the cube, (Fig. 2) or the hexagonal prism, 
(Fig. 3) has been chosen for the blocks, as they would thus, 
when placed upon the road, leave no interstices between them. 
The hexagonal form has usually been adopted, from its pos- 
sessing some advantages over the others; such as a saving of 
material in getting out the block, possessing, frorn the greater 
number of its sides, more lateral supports, and also from its 
not producing, when laid, continuous undeviating lines of any 
length, which have always been supposed, whatever their di- 
rection might be, to facilitate the destruction of the road. 

The first attempt, that we have any accurate knowledge of, 
to form a pavement of wood in any other way than simply by 
placing the blocks—without any preparation, except as to shape, 
or protection in laying them—upon a smooth floor or bottom of 
earth, was made in this city in the summer of 1835, when a 
part of Broadway, between Chambers and Warren streets, was 
paved with hexagonal blocks of hemlock, resting upon a foun- 
dation, formed for the purpose of experiment, in three different 
ways: about one third of it was paved with the ordinary round 
paving stones in common use; another third or part with broad 
flagging stones, four inches thick; and the remainder was co- 
vered with macadamized stone. After the blocks were laid, 
the whole upper surface was coated with melted pitch, upon 
which again was spread a layer of gravel. 
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4 WOOD PAVEMENT. 


The modification next in order is that proposed by Mr. Stead, 
of Great Britain, in 1838. His plan consisted in forming the 
blocks with a slight diminution toward the end that was to be 
placed next the ground, and in pinning or dowelling them to- 
gether when laid to form the road, (see Figs. 4,5, 6.) He also 
proposed that the blocks, before being used, should be boiled 
in tar, or saturated with some similar material, and that a mix- 
ture of melted pitch and sand or earth should be poured over 
the surface and into the interstices of the pavement. Pieces 
of pavement after this plan were laid down in London ; but of 
these, as well as all other trials of the plans we shall enumerate, 
it will be our province to speak more fully under the next gen- 
eral division. 

In the latter part of the same year, a Mr. Brown, also of Great 
Britain, obtained a patent for forming pavements, by placing 
side by side, frames (square) of cast iron or other metal, into 
which blocks of wood were fitted. This plan, from its expen- 
siveness and the destructible nature of the frame, found very 
little favor. 

Early in 1839, R. Carey, of England, secured a patent for con- 
structing pavements with blocks of wood—or stone—of a novel 
shape. His plan was the first wide departure from the primi- 
tive cube, triangle, &c. It attracted much attention at the time 
it was made public, and as is common, created expectations as 
to its applicability that could not be realized. It consisted in 
placing blocks, with their sides concave, alternately with others 
whose sides were convex, as in Fig. 7. Although this was the 
shape preferred by the inventor, he also used blocks formed 
from the cube, having only two of their sides convex or concave, 
but capable of being so arranged that the objection against the 
cube, from its producing continuous lines running either length 
wise or across the road, was avoided. We have presented a 
view (Fig. 8) of the surface of a, road of this description, in 
which blocks of three different forms are required; and another 
(Fig. 9) made with blocks of more simple form—two kinds only 
being required for this latter. ‘The alledged advantages of the 
plan proposed by Mr. Carey are, that each block supports and 
is supported by all those in immediate contact with it, and even 














WOOD PAVEMENT. 5 


by others not directly contiguous ; and that since no block can 
sink without carrying at least four others with it, a road con- 
structed in this manner would, so long as the materials did not 
decay, be capable of resisting any pressure to which it might 
be subjected—Whether any trial of this plan has or has not 
been made, we are unable to say, for we have met with no 
other notice of it than a publication of the patent fromt which 
we made the foregoing abridged description. An opportunity 
of referring to it will therefore not occur when speaking of the 
results of experiments upon wood pavements; and as some 
objections to the plan occurred to us while describing it, we 
employ the present in stating them. The difficulty of truly 
cutting the blocks to the corresponding shapes required, will 
very much enhance the cost of that operation ; and unless they 
are cut truly, not only do all the preéminent advantages claimed 
for the plan vanish, but it is worse than the ordinary plans upon 
which it is said to be an improvement ; for in cutting the convex 
blocks, they have been deprived of much of the bearing surface 
they possessed as cubes or hexagonal prisms; and they would 
therefore be more easily depressed below the surface of the 
street by the weight of heavy laden vehicles, while the concave 
blocks, from the greater area of their lower faces, would not in 
an equal degree yield to such a superincumbent weight. Add 
to these the extra quantity of material sacrificed to convert the 
blocks into the proposed forms, and the increase that must be 
evident in the cost of effecting partial repairs upon a road paved 
with them, and we think the objections will become fatal to the 
plan. 

In April following, a patent was granted to Mr. Parkin, of 
England, for various improvements in paving roads, the most 
novel of which was placing blocks of wood with the grain in- 
clined to the horizon at an angle of from 45 to 70 degrees ; 
other modifications provided for fastening these blocks together 
with dowels, and also with keys fitted into grooves cut in their 
lateral faces ;—for furrowing the upper surfaces of the blocks, 
to afford a hold for the horses’ feet, and also for cementing them 
together, and filling the interstices with compositions of different 
earths and bituminous substances. One mode proposed to 
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6 WOOD PAVEMENT. 


pave with blocks or planks lying in any uniform direction, but 
having their upper surfaces thickly studded with nails, for the 
two-fold purpose of diminishing the wear, and affording a foot- 
hold for horses: another, to place the blocks of wood upon a 
mixture of sand or ashes and tar spread upon the ground ; and 
a third, to pave with squares formed by imbedding blocks of 
wood of any convenient shape, in a cement composed of some 
bituminous substance and an earth.—The plan first named, of 
placing the blocks with an inclination toward the horizon, is 
the only one that claims a notice from us more at length. We 
cannot learn whether this patentee confines himself to any one 
geometrical solid or not, in constructing roads with inclined 
blocks ; but the illustrations accompanying an abstract of his 
specification (the only descriptive information of his plan of 
which we have become possessed) represent the blocks to be 
parallelopipeds, whose thickness and width are each equal to 
half their length ; and they are placed with an inclination to the 
horizon of 63° 30’. Two modes are designated for fastening 
these blocks together, to produce mutual support. One is by 
a tongue or key: when ihe blocks all lean toward the same 
point of the compass, or have a uniform range, a groove is cut 
in both of the inclined faces of each in such a manner, that 
when the opposite faces of any two blocks are brought together, 
a pair of grooves is formed, into which the key is inserted, (see 
Fig. 10.) The other mode is by a dowel: when the rows of 
blocks range alternately in opposite directions, say north and 
south, the blocks are united in pairs, having this form X, by a 
dowel passing into their perpendicular sides, (see Fig. 11 :) 
the manner of laying these double blocks so as to form a road 
will be apparent. Fig. 12 represents one of the squares before 
spoken of, formed of cement and irregular shaped blocks. 

We learn from one of the London journals, that in the spring 
of 1839, a Mr. Geary, an architect of that city, was invited to 
lay down for trial a piece of wood pavement, upon a plan pa- 
tented by him ; but no description is given of his invention, nor 
was any mention made of its peculiar features, so far as we 
can ascertain, in the magazines or papers of that date. The 
indefinite notice of it contained in the following extract from an 
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article published in the London Mechanics’ Magazine, more 
than a year after the time spoken of, is all the information we 
have been able to gather upon the subject:—* His patent 
(Geary’s) embraces about twenty different formed blocks for 
paving streets, tram-roads, and railways. We consider the 
form designated the bevel-shoulder block superior to all others, 
and likely to come into general use: this plan possesses all the 
advantages of the Whitehall and Oxford-street paving, without 
the objection of pinning. These blocks are on a self-supporting 
principle, each resting on a shoulder, and cross jointed, thereby 
preventing either the rising or sinking of any block, still allow- 
ing each to be taken out with the greatest facility for repairing 
or laying the gas or water pipes. Another great advantage this 
plan possesses is the introduction of a pyramid bearing block 
in every 10 or 12 feet, whereby the pressure is divided, and 
the paving formed into a succession of arches across the street, 
instead of one continued bearing line from curb to curb.”—The 
right to use Mr. Geary’s patent has been purchased by one of 
the London wood-paving companies: this tacit recommendation 
of the plan, and the favorable notice we have just quoted, lead 
us to regret the more that we cannot present a particular de- 
scription of it, with illustrations. 

The plan from which we have just passed took rank according 
to the date of the first experiment made with it, and not the 
date of its patent, for we have not been able to ascertain when 
that was granted. In June, 1839, a patent issued to Mr. 
Hodgson, of England, for improvements in the forms of materials 
for building and paving, which improvements had been com- 
municated to him by the inventor, Count de Lisle. We shall 
give a description, with drawings, of so much of this invention 
as relates to paving with wood, although it will be little else 
than a repetition of what was said upon the subject of Parkin’s 
patent ; the principal difference between the two being this, 
that the Count de Lisle adopts a definite angle and definite 
forms for his blocks, while Parkin does neither, although it 
happens that the shapes he chose for illustrating his plan of 
forming a road with inclined blocks, (and they are the shapes 
we referred to when speaking of his plan) are exactly those 
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8 WOOD PAVEMENT. 


claimed by the Count de Lisle, the slight difference that exists 
between the angles of inclination of the two plans, as stated, 
being due to this cause ; one (the former) we gave from the 
measurement merely of a diagram, while the other was deter- 
mined by a logarithmic calculation. This seeming priority of 
invention will not however be thought to prove much for Mr. 
Parkin, when we state that the publication to which we were 
indebted for the summary we gave of his plan was made nearly 
a year after the date of the patent, and at a time when a suit 
was pending in the Vice Chancellor’s court between him and 
the Count de Lisle upon the subject of their conflicting claims ; 
which suit we may add, having stated thus much, was decided 
adversely to Mr. Parkin.—The plan of Count de Lisle consists 
in the use of blocks shaped according to what he terms a new 
section of the cube. This section is obtained by dividing the 
cube into eight equal prisms, four of which are to be taken from 
the corners of the cube, and four left remaining as a solid body, 
(see Fig. 14) presenting the appearance of two parallelopipeds 
lying obliquely across each other, and inclined in opposite di- 
rections, at an angle ascertained by calculation to be invariably 
63° 26’ 5;°;”. The directions given for producing this angle 
with accuracy are, “‘ to draw a square (A, Fig. 13) representing 
one side of the cube, and to divide the upper side thereof into 
two equal parts ; and from the point of division a, to draw an 
oblique line to the extreme point }, on the right, at the bottom 
of the square, and to divide in like manner the bottom side of 
the square into two equal parts, and from the point of division 
c, to draw another oblique line to the extreme point d, on the 
left, at the top of the square, thus forming two oblique parallel 
lines, or a parallelogram, and in the same manner, on the 
square representing the opposite side of the cube, to form two 
oblique parallel lines, but in the inverse or contrary way.” It 
will not be necessary, in paving, to use blocks of wood of more 
than half the depth of the whole cube ; and as to cut them in 
the above manner would be both expensive and troublesome, 
the inventor proposes that they shall be prepared as single 
parallelopipeds, and placed in rows running alternately in op- 
posite directions, the blocks of each row being doweled by two 
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strong pegs to those of the adjoining row, in the manner shown 
in Fig. 15. This plan is the only one for which a patent has 
been taken out in the United States. 

There remains but one more invention possessing novelty, 
that we have, up to the period of writing this article, seen de- 
scribed, and that is a plan patented in April, 1840, by William 
Grimman, of England, the distinguishing feature of which is, 
that with blocks of a single pattern, presenting a rectangular 
upper surface, it forms a pavement having no straight lines of 
much length. The patentee’s description of the shape of these 
blocks is concise, and we therefore present itentire. ‘I take,” 
he says, ‘‘ blocks of wood whose faces, cut vertically, form a 
regular figure—for instance, say a parallelogram, whose longest 
side is twice its breadth, and its depth equal to the longest side 
of its face, the sides forming a rhombus or rhomboid, of an angle 
of 77 degrees or thereabouts.” (See Fig. 16 for a drawing of 
these blocks, and Fig. 17 for a view of a road formed with them, 
which, it will be seen, presents the same appearance as a piece 
of ordinary brick pavement.) 

It may be thought, from our omitting to notice the plan of a 
wood pavement that was exhibited in Broadway a short while 
since by drawings and a model, that it had escaped observation. 
This is not the case. We have a description of the plan, but 
find it does not possess any feature but what is embodied in 
some one of those we have already given, except an unimportant 
one of providing a foundation of boards to lay the blocks upon, 
nor any merit for a combination of advantages, that should 
entitle it to particular notice in this paper. 


(TO BE CONTINUED.) 





[For the American Repertory. ] 


LYCEUM OF NATURAL HISTORY. 
PROCEEDINGS. 

April. A resident of Texas, Mr. Moore, made some obser- 
vations respecting the geological formation of that portion of 
North America. He stated that the face of the country, for a 
distance of from 50 to 100 miles from the coast, is nearly a 
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level plain, there being a rise of only about one foot in a mile. 
At the distance of 50 miles from the Gulf of Mexico, the surface 
becomes slightly undulating, and the elevations gradually in- 
crease in height toward the interior until at the distance of 150 
miles, they rise into high hills, which cross the country parallel 
with the coast. These hills have tabular summits, and are 
composed of limestone and sandstone, arranged in horizontal 
strata. ‘The sandstone contains abundance of shells; and un- 
der the sandstone and on the limestone, gryphza are found in 
great quantities. ‘The limestone contains ammonites and nau- 
tili, and is the common building stone of Austin. When first 
quarried it is very soft, but soon hardens by exposure to the air. 
It occurs in layers from 7 to 9 feet in thickness, and underlies 
the city of Austin. On a range of low hills which cross the 
country, between 50 and 100 miles from the coast, large masses 
of opalized wood are found, some of which measure three feet 
in diameter ; these hills are composed of sand and comminuted 
shells, with a small quantity of silicious pebbles. In the undu- 
lating country, large quantities of the bones of the mastodon 
and teeth of the elephant have been found, some of enormous 
size: one of the tusks of the mastodon measured one foot in 
diameter, and seven feet long. ‘These remains are found prin- 
cipally on the Rio Brassos ; some are changed into clay, others 
are completely silicified. Mr. Moore presented specimens of 
the fossil shell, and opalized wood. 

Dr. Draper exhibited specimens of arsinuret of lead from 
Brazil, where it is used in reducing the color of gold: also, 
pieces of felspar, showing the passage of this substance to 
porcelain clay. He likewise made some remarks on the con- 
tinued action of pure water upon glass. In the experiments 
instituted he found that by keeping water continually boiling 
for several months in a glass vessel, the glass was very sensibly 
corroded. : 

Dr. Boyd presented Third Geological Report of Pennsylvania, 
and the First Report of the State of New-Jersey. Mr. Cozzens 
exhibited specimens of opal from Guatemala. Dr. Jay pre- 
sented specimen of patella cochlea from New Holland. Dr. 8. 
Akerly presented a number of works, among which were Ros- 
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seau’s Botany, Muhlenberg Grasses of North America, An Ac- 
count of the Ornithocephalus Brevirostris and of a Fossil Bat 
in the Ducal Collection at Carlshrue, History and Mythology 
of the Ibis, Dumeril’s Analytical Zodlogy, Agardh Systema 
Algarum, Monograph of the genus Crania, Foster's Manual of 
Nat. History, Blumenbach’s Illustration of the Natural History 
of Classic Authors. 

Mr. J. J. Anthony, of Cincinnati, presented a fine specimen 
of Unio Tampicoensis, trom Mexico. Dr. Jay presented Car- 
dium erinaceum. Dr. McDowell exhibited a number of draw- 
ings of African birds, made by himself whilst in Africa. 

Mr. Mapes exhibited a piece of ivory containing imbedded 
in it an iron musket-ball. He stated that the elephant from 
which it was taken was a tame one, and when young had been 
shot; the ball penetrating the soft part of the tusk, where it 
lodged: the animal lived for some years; and when it died, 
the tusk was sawn in several places to discover the ball, which 
was at last found in the most solid part of the tusk. 

Mr. Thomas Taber was elected resident member. 

May. Mr.J.H. Redfield read a description of a new species 
ot Marginella from the Bahama Islands, which he proposes to 
call M.flavida. Prof. Gardner, of Virginia, made some remarks 
on vegetable heat. He stated that he had made a series of ex- 
periments on the heat of annual and perennial plants, and that 
he had been led to the following conclusions : 

1. That these classes of plants do not possess any peculiar 
vegetable temperature. 

2. That although they did not uniformly agree in temperature 
with the air; that this difference was in consequence of the 
varying state of the dew point and organic action taking place 
in different parts of the same plant. The experiments were 
performed in the summer of 1839; and the thermoscope used 
consisted of a thermoélectric pair of tinned iron and copper 
wires soldered together at one extremity, and sharpened so as 
to be easily introduced into any part of the plant. The galva- 
nometer was the multiplier of Schweigger. The plants selected 
were the larger annuals; but Arum Walteri was preferred, 
from its abounding in the neighborhood. It was removed from 
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the marsh where it vegetated, with several pounds of moist soil 
wm situ, and carried to the place selected for experiment, taking 
care that every disturbing cause was avoided. 

A series of measures were then made, by introducing the 
sharpened point of the thermoélectric pair into various parts of 
the plant: the results were as follows. 

It was found that the root and subterrened parts were uni- 
formly of the temperature of the soil, which was itself colder 
than the atmosphere, especially when saturated with water. 
It was also found that the indications along the collection of leaf 
stems was less and less cold as the points of measurement were 
more distant from the soil, until at length the temperature a few 
inches above the soil was the same as that of the air. 

Dr. G: was inclined to believe that at this point the tendency 
of the soil to reduce the temperature of the plant was overcome 
by the non-conducting nature of the stem, especially as minus 
measures had decreased from the soil to this point. 

It was found likewise that on some occasions, the parts of the 
same plant above this zero point gave decided measures of heat 
above that of the atmosphere ; the greatest temperature observed 
was in the growing parts, as in the development of the young 
leaves, and also in the contents of the spathz, both in the male 
and female portions of the spadix, which were usually uniformly 
heated, and on one occasion to the extent of 5°. 

He further observed, that if any indications of elevated tem- 
perature existed in the plant, it was in these portions that it was 
to be sought for. On the other hand, he observed that whereas 
he knew of no exception to the observation that the subterrened 
parts were of the same temperature as the soil, it was far other- 
wise with the upper parts of the plant, and that occasionally 
the whole of these parts gave minus measures or were decidedly 
cold, and that he had come to the conclusion that this circum- 
stance was intimately connected with the amount of vapor ex- 
isting in the air, or the drying power. When the drying power 
was great, the evaporation also was great from the surface of 
the plant: the tendency of this was to produce cold, which 
carried off any heat developed by chemical action taking place 
in the structure of the plant ; and if the result of these two ac- 
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tions was to produce an equal amount of heat or cold, the indi- 
cation given would be zero. But there might be a part of the 
same plant that would give a positive degree of temperature— 
as for instance in the spadix ; and in this case he explained that 
the chemical action exceeded the effect of the evaporation. 
This coincidence between the heat or coldness measured in 
the plant, and the amount of drying power, he represented as 
perfect, having assured himself of it by an indefinite number 
of experiments ; and moreover, he argued that there could be 
no proper vegetable heat; for that in no plant which he had 
ever examined were the upper, middle, and subterrened parts 
of the same temperature ; that the leaves, &c. of the upper parts 
offering more surface for evaporation, were more affected by 
the drying power. The stem was mostly of the same temper- 
ature as the air; whereas the root always gave the same indi- 
cation as the soil; and that all these parts varied with the 
atmospheric variations, within certain limits due to the above 
mentioned causes. B. 


For the American Repertory. 


ON THE EFFECTS OF ARTS, TRADES, AND PRO- 
FESSIONS, AS WELL AS HABITS OF LIVING, ON 
HEALTH AND LONGEVITY. 


No. VII. 

Having passed briefly in review the physiological effects of 
exercise within normal limits, as well as the influence of over- 
exertion, in diminishing longevity, the subject of sedentary habits 
next claims our attention. ‘These may justly be said to operate 
in a negative manner only upon persons living in well-ventilated 
apartments and in healthy situations. We have heretofore at- 
tempted to show how moderate exercise contributes to the 
healthy discharge of every function, to the growth of the frame, 
and the sound condition of the organs ; it follows as a corollary, 
that its absence leads to a corresponding debility, and conse- 
quent predisposition to disease. A neglect of exercise is indeed 
chiefly and primarily manifested in its effects upon the nervous 
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and muscular systems, causing an inordinate sensibility and 
irritability of the former, and a flabbiness and want of tone of 
the latter ; in which, indeed, every organ of the body sympa- 
thizes. Inactivity of the organs diminishes their supply of ner- 
vous energy, their activity of assimilation, and consequently 
their nutrition. We have seen that exercise of every organ 
induces an afflux of fluids, on which its growth depends; when, 
therefore, its nutrition is lessened from want of exercise, its 
appropriate functions become enfeebled. Where muscular re- 
pose continues a very long time, says Londe, motion becomes 
impossible ; for with the debility of the muscles, and the dimi- 
nution of the calibre of the vessels, there also succeeds a defi- 
ciency of exhalation in the synovial membranes, which causes 
rigidity, and afterwards an immobility of the joints. 

The general effects of inactivity, then, are manifested not 
only upon the locomotive organs, but upon the brain, the abdo- 
minal and thoracic viscera, and upon all the instruments of as- 
similative life. The vital functions, particularly circulation, 
absorption, and nutrition, languish; obstructions succeed in the 
capillary system of vessels, and organic disease is generally the 
result. There is however an exception to this remark in the 
abundant secretion of fat, as in women, and other persons of 
sedentary habits; but this is partly the consequence of debility 
of the absorbent function, which in a healthy condition maintains 
a proper equilibrium between the different tissues and structures 
of the body. In such cases we find, that although the bulk of 
the body may be enormously increased, yet that the texture of 
the organs is less solid ; the muscular tissue, in particular, being 
soft, and locomotion difficult and painful. We often see butch- 
ers, who in general eat too much animal food, and take too 
little exercise, encumbered with fat : this fact is sometimes ad- 
duced in favor of their mode of living, by writers on dietetics 
and lecturers on physiology. But nothing can be more falla- 
cious. Butchers are, as a class, very short lived—often early 
perishing of apoplexy, fevers, and other inflammatory and con- 
gestive disorders ; and it arises from their plethoric habit, occa- 
sioned by the causes above mentioned. There is, moreover, a 
certain amount of excitability furnished by the brain and ner- 








ON HEALTH AND LONGEVITY. 16 


vous system to every organ and structure in the body, designed 
for expenditure in the discharge of the functions of these various 
parts ; and if they remain inactive, and are not exercised, it 
accumulates to an excessive degree, predisposing to disease, 
and occasioning a multitude of uneasy if not painful sensations. 
In this manner the whole train of nervous diseases is induced ; 
as melancholy, hysteria, and even mania. 
“ The languid eye, the cheek 
Deserted of its bloom; the flaccid, shrunk, 


And wither’d muscle, and the vapid soul, 
Reproach their owner with his love of rest.’”,—Cowper. 


We see the effect of this accumulation of excitability in the 
irrepressible desire of children for active motion ; and the same 
desire is felt, though in different degrees, by every individual, 
and ought to be implicitly obeyed: where it is not, irritability 
both of mind and body is the result; and this is one of the 
causes of the vast amount of human misery. In consequence 
of indolent habits, how often do we see the retired merchant, 
who had anticipated many years of quiet happiness in the re- 
tirement of private life, become completely wretched, and even 
seeking for escape from the intolerable burden of life in self- 
destruction. Accustomed to habits of activity, in which he 
formerly delighted, and the practice of which insured to him a 
sound mind in a sound body, he has erroneously supposed that 
he would reach a still higher degree of enjoyment could he but 
escape from the drudgery of a life of business, and spend the 
residue of his days in quiet repose. He soon finds that inacti- 
vity begets irritability, disturbs the equilibrium of the circulation, 
causing the blood to accumulate in some of the organs, particu- 
larly the brain, producing headache, vertigo, confusion of ideas, 
and loss of memory, and perhaps temporary insanity, in a 
paroxysm of which he may even destroy his own life. If he 
does not proceed to this extremity, he is rendered miserable, 
and longs to return to his former habits of activity, although he 
may not be sensible of the real causes of his suffering. Owing 
to a stagnation of the blood in the venous system of the biliary 
apparatus, he complains of being bilious; his digestive system 
is deranged, his appetite fickle, and his tongue coated. The 
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brain sympathizes in this condition of the liver, and he resorts 
to the physician for a remedy, when the cure is only in his own 
power. Medicine may do something in such cases, but preven- 
tion is far the wiser and the easier course. ‘The manner, then, 
in which sedentary habits prove inimical to health and longevity 
is sufficiently obvious. 

Those who suffer most from want of exercise are literary and 
professional men, students, boarding-school misses, clerks, shop- 
keepers, tailors, shoemakers, jewelers, milliners and mantua- 
makers, weavers, watchmakers, engravers, &c. It would seem 
that scarcely any of these occupations are necessarily destructive 
of human health and happiness, and that with proper attention 
to ventilation, exercise and habits of living, they might all be 
pursued without any decidedly injurious effects. Indeed, as a 
general rule, we believe that most employments are injurious 
more from the excessive length of the time of labor, than from 
any inherent unhealthy tendency ; and that if men were ade- 
quately acquainted with the laws of the animal economy, they 
would so apply their knowledge as to counteract the influence 
of the morbific agents to which they are daily exposed, and thus 
escape many of the miseries which they now suffer. ‘The hours 
of labor would then be reduced, and a considerable portion of 
each day would be devoted to invigorating the frame, instead 
of drudgery or listless inactivity. Merchants, as well as clerks 
employed in banking houses, counting rooms, or lawyers’ offices, 
would walk to and from their places of business, instead of rid- 
ing in omnibuses, thus losing probably the only time and oppor- 
tunity of taking exercise presented throughout the day. As we 
purpose hereafter to consider the influence of mental labor and 
excitement upon health, in connection with sedentary habits, 
we pass by this topic for the present. 

There is no class of artisans who suffer more from confine- 
ment and want of ventilation than tailors. Besides working in 
crowded rooms, heated from 90 to 110 degrees, they sit all day 
with their legs crossed and spine bent, and eyes intently fixed 
upon their work ; consequently, neither respiration, circulation, 
nor digestion can be well performed. They are, as we might 
expect, particularly subject to diseases of the lungs and digestive 
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organs ; pains in the side and chest are very frequent, and spit- 
ting blood is not an uncommon occurrence. ‘ It is apparent,” 
says Thackrah, ‘“ from observing only the expression of coun- 
tenance, the complexion, and the gait; that the functions of the 
stomach and the heart are greatly impaired, even in those who 
consider themselves well. We see no plump and rosy tailors ; 
none of fine form and strong muscle. The sensibility of the 
right fore-finger is sometimes greatly reduced, and sometimes 
the right brachial nerves have their functions impaired.” The 
average of measurements round the chest is between 33 and 34 
inches, while that of other artisans is 36. Of 22 tailors employed 
in Leeds, not one had obtained the age of 60; 2 had passed 50; 
and the rest, with the exception of two, had not reached 40. 
Mr. Dobson states; that of 334 men employed by Stultz & Co. 
in London, 6 were above 60 years of age, 14 above 50, and the 
greater number of the remainder about 40. Three of the six 
above 60 had curvature of the spine. Their most common 
diseases were dyspepsia, diarrhoea, headache, giddiness, and 
anal fistula; ‘to which latter,” he remarks, “they are so 
subject that they have a ‘fistula club.’” Patissier remarks, 
that the teeth are so much injured by biting the thread, that it 
is rare to find a tailor past middle age with incisors. It has 
been proposed to improve the position of the tailor, by making 
a hole in a board of the size of the circumference of his body, 
placing his seat below it. The eyes and hands would thus be 
sufficiently near his work; his spine would not be unnaturally 
bent, and the chest and abdomen would be free. As we con- 
ceive this plan to be entirely practical, and one which would 
eminently contribute to the health of the workmen, we cannot 
to strongly recommend its adoption by all who are engaged 
in this occupation. 

Shoemakers suffer nearly as much from their sedentary habits 
and constrained posture, perhaps, as tailors. ‘Their work re- 
quires the employment of more strength; and this is advanta- 
geous, as it powerfully aids the function of circulation. Still, 
from their unfavorable position, the digestive organs suffer from 
a compression of the abdominal viscera ; hence the frequency 
of headaches, and loss of appetite and strength, in lads put to 
VOL. Ll. 3 
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this employ, and frequent cachetic condition of those who for 
many years have been engaged init. The biliary system al- 
most invariably suffers, and bowel complaints are consequently 
of frequent occurrence. The secretions are usually torpid, and 
the blood, from a deficiency of elimination of its effete particles, 
is rendered impure, causing a muddy or dark complexion to 
the skin. But few shoemakers live to old age; and in those 
who do, there is a remarkable hollow at the base of the breast 
bone, occasioned by the pressure of the latter. It has been re- 
marked by Morgagni, that shoemakers are subject to poplitieal 
aneurism ; but we have not noticed this, and Thackrah seems 
to doubt its correctness. The last writer remarks, “ much as_ 
posture injures shoemakers, bad habits injure more. Working 
late on Saturday night, they often lie in bed all Sunday morn- 
ing, lounge in listlessness during the afternoon, drink all Mon- 
day, are sick and taking physic on Tuesday, and return to work 
on Wednesday. Many, in fact, work but three days a week. 
No wonder we find poverty and filth marked on their families 
and houses. Surely, the interference of the master might pre- 
vent half the disease and wretchedness for which the shoemaker 
is remarkable.” According to Patissier, the condition of the 
shoemaker is quite as bad on the continent as in Great Britain ; 
and it requires but little observation to learn that it is not mate- 
rially improved in this country. Merat speaks of an English 
machine, ‘‘ pour fabrique les chaussures,” as a preventive of the . 
evils which afflict this class of artisans; but as we have seen 
no description of it, we are unable to judge whether it would 
answer the purposes for which it was designed. We should 
suppose, however, that it would not be difficult to invent some 
method by which the bent posture of the body might be avoided. 
At any rate, they can take more exercise in the open air, ob- 
serve greater cleanliness, and pay more attention to ventilation 
and temperate habits of living, These means alone would 
probably add from ten to fifteen years to the average duration 
of their lives, to say nothing of the increased amount of comfort 
and happiness which they would enjoy. 

We remarked in a former essay, that malliners and dress- 
makers suffered much from confinement in crowded, overheated 
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and ill-ventilated apartments. Indeed, there is scarcely any 
occupation in which reform is more demanded ihan in these. 
Their ordinary hours of sitting at work are from 10 to 12, and 
not unfrequently we have known them employed from six in 
the morning till twelve at night. Owing to their bent position, 
aided often by tight lacing, the functions of digestion, circulation 
and respiration are impeded, and the foundation is thus laid for 
incurable and fatal disease. Large numbers of females engaged 
in these occupations, in this city, are carried off annually by 
pulmonary affections, and but few can be found who do not 
- Jabor under dyspepsia, liver complaint, or some derangement 
of the secernent or excreting system. The evil, it may be said, 
in the present dearth of employment and lowness of wages, is 
toa great degree unavoidable. ‘To some extent this may be 
true ; for there are doubtless in this city thousands of females 
dependent upon their needle for their daily bread; and were 
they to work fifteen hours a day, at the present rate of wages, 
they would barely earn a support. Under these circumstances 
it would be useless to advise a reduction of the hours of labor, 
and recommend some portion of each day to active exercise in 
the open air, unless some means were devised by which they 
might receive an equal compensation for a less amount of work. 
It would perhaps be the part of wisdom to economize a little in 
dress, that more time might be gained for exercise. At any 
rate, it would cost nothing to pay more attention to temperature 
and ventilation, for want of which latter, their health no less 
seriously suffers. 

There are other classes of artisans who suffer much from 
sedentary habits; such as weavers, engravers, sail-makers, cigar 
manufacturers, &c. Some of these will pass under review here- 
after. Engravers are probably more stationary in their position 
than any other class of artists. The head is brought forward, 
and the trunk bent, while the lower limbs are unemployed. 
This posture predisposes to affections of the head and digestive 
organs, to which engravers are particularly subject. The sight 
also suffers from the employment of the eye upon minute objects, 
and by the use of lenses, so that, for sometime after using them, 
even young men are unable to judge accurately of the relative 
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distance or size of objects. In those who have followed the 
business for a long time, the right eye, to which the convex Jens 
is usually applied, becomes more prominent than the left, and 
must be closed in looking at distant objects ; and the sight of 
the left eye is usually better than that of the right. Some of the 
most eminent engravers in this city partially guard themselves 
against the evils incident to their profession, by abstemious 
habits of living, and taking much exercise, and not remaining 
long at a single sitting. When the principles of physiology are 
generally understood by every class of our citizens, as there is 
great reason now to expect they will be by means of treatises . 
and lectures addressed to the popular mind, there can be no 
doubt that many of the evils now suffered by the various classes 
of artisans, as well as members of the learned professions, will 
be in a good degree successfully guarded against. 

It is a matter of common observation, that some persons suffer 
more from sedentary habits than others. Those who have been 
accustomed to active life, rarely live long, and never happily, 
after exchanging this for sedentary pursuits. A life of inactivity 
causes the lymphatic to predominate over the nervous, sanguine 
and muscular temperament. This is owing to the fact already 
pointed out, namely, that muscular exercise is indispensable in 
perfecting and vitalizing the blood, thus producing a due pro- 
portion of fibrin, the substance of which muscles are composed, 
Inactivity causes the serous to predominate over the fibrinous 
components of the blood, and in this manner the lymphatic dia- 
thesis is produced. This condition of the system, it is well 
known, predisposes to dyspeptic and cachetic disorders, dropsy, 
affections of the kidneys and urinary organs—to constipation, 
hemorrhoids and obesity, besides various complaints peculiar 
to females. When, in addition to sedentary habits, the trunk 
is bent, and pressure thus made by the lower portion of the 
sternum upon the epigastrium, we have added to these, gastro- 
dynia, nervous palpitations, pulmonary and cardiac diseases, 
chronic gastritis, together with a general derangement of the 
assimilative, secretory, and excretory functions. We need 
hardly add that the pernicious effects of inactivity are all aggra- 
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vated by improper diet, by deficiency of food as well as too 
full living, and especially by the use of alcoholic stimulants.* 
We may here, perhaps, with propriety conclude our remarks 
on this subject; having stated as clearly as we are able those 
general principles and facts of universal importance, which may 
serve as a guide to all whose occupations compel them to sed- 
entary habits, leaving it to the judgment and good sense of each 
individual to make the application, and find the proper remedy. 


New-York, Jan. 23d, 1841. 





* According to the census of this city, just completed, the population amounts to 
313,629, of whom 15,675 are blacks. Of the whole number, 62 are engaged in min- 
ing, 2750 in agriculture, 10,097 in commerce and mercantile operations, 29,411 in 
manufactures and trades, 2589 in navigating the ocean, 654 in navigating rivers and 
canals, 2320 in the learned and scientific professions, 225 students in two colleges, 
5163 students in 108 academies and grammar schools, 19,501 scholars in 182 primary 
and common schools, 9000 scholars at public schools. ‘Total number of schools 292, 
total number of scholars 34,106; total number of persons over 20 years of age who 
cannot read or write, 6699. This gives the ratio of 1 in 5058 engaged in mining, 1 
in 114 engaged in agriculture, 1 in 31 in mercantile and commercial pursuits, 1 in 
10 in manufactures, 1 in 97 in navigation, 1 in 135 in the learned professions, 1 in 9 
scholars, 1 in 46 who cannot read nor write. 

The census of the state of New-Jersey, just completed, gives a total population 
of 373.272; of whom 175 are deaf and dumb, 147 blind, 786 employed in mining, 
55,365 in agriculture, 2521 in commerce, 26,164 in manufactures and trades, 1298 in 
navigating the ocean, 1615 in navigating canals, lakes and rivers, 1578 in the learned 
professions, 439 insane and idiots; whites over 100 years 8, blacks do. 16; students 
in colleges 444, do. in academies and grammar schools 2988, do. in primary and 
common schools 51,335, do. in public schools or at public charge 6925; number over 
20 years who cannot read nor write, 6350. This gives a ratio of 1 in 2132 deaf and 
dumb, 1 in 2539 blind, 1 in 474 engaged in mining, 1 in 6 in agriculture, 1 in 148 in 
commerce, 1 in 14 in manufactures and trades, 1 in 128 in navigation, 1 in 236 in 
the learned professions, 1 in 850 insane, 1 in 46,659 of whites over 100 years of age, 
1 in 6 scholars, and 1 in 60 who cannot read nor write. 

The following table will exhibit at a glance the comparative numbers engaged in 
different employments, together with other items of statistical information, in city 
and country :— 
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For the American Repertory. 


ON THE STEAM-ENGINE. 


( CONTINUED.) 

In this our arduous and radical attempt to improve the steam 
engine, by the production of indubitable ‘facts,’ and comparing 
them with popular prejudices and conflicting theories, we have 
carefully endeavored to avoid introducing any facts but such 
as were needful for our purpose and capable of proof; and we 
shall find these ‘facts’ are such stubborn things as to quickly 
refute the misconceptions and erroneous representations of your 
correspondent “J. E.,” whose complaint, long and virulent, 
having happily become eruptive, we are able effectually to 
relieve. 

At page 427 he says—“ although intimately acquainted with 
a large body of practical men in Europe, I have not yet met 
with even one individual who thinks that heat is lost by the 
expansion of the steam ; still less does the insinuation apply to 
the practical men of the United States, who are all well ac- 
quainted with, whilst they most advantageously employ the 
il expansion of steam. The alledged misapprehension, therefore, 
i | exists only in the imagination of your correspondent; and I 

| believe we have yet to learn who that theorist is who thinks 
heat becomes latent by expansion, for it is in the formation of 
steam that heat is rendered latent or insensible, and by conden- 
sation that heat is made free, not lost.” Now, if we only bring 
into juxtaposition with this his unwarranted and unfounded ac- 
cusation, a quotation in our first essay, p. 2, vol. 1, from Mr. 
Palmer’s paper upon the economy of steam, your readers will 
have ample proof that the statements of “J. E.” are alto- 
gether unfounded. ‘ How (says Mr. Palmer) a saving of fuel 
can arise from the use of high-pressure steam worked expan- 
sively, is to me an evident paradox, unless by some power 
utterly beyond my comprehension, the sensible caloric can be 
prevented from becoming latent by dilatation, which, I need 
scarcely add, no power can accomplish.” 

Similar and oft-repeated assertions of Mr. Palmer form the 
burden of his paper, and truly represent the sum and substance 
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of his exceeding errors, which, sanctioned though they were by 
the Institution of Civil Engineers, and by the general practice 

f the British marine engine manufacturers, we hesitated not to 
expose and to unequivocally denounce. Notwithstanding all 
this, “J. E.” not only charges these Mr. Palmer’s errors upon 
us, but he selects them for ridicule. Can anything so censur- 
able be found in any scientific discussion ? 

But if this unworthy conduct of “J. E.” excite the surprise 
of your readers, how much must it be increased by his asser- 
tions and absurd experiment! for his gravest and most solemn 
dicta will be found as equivocal and unfounded as any ‘ oracle 
of old.’ He says, “it is in the formation of steam that heat is 
rendered latent or insensible, and by condensation that heat is 
made free, not ‘lost.’” Now, if steam be formed under 
pressure, (as it is readily and frequently so formed) a thermo- 
meter inserted therein exhibits a continual increase of temper- 
ature while the pressure is effectual to restrain any escape of 
steam. Does not this ‘fact’ unquestionably prove that heat 
does not become latent during the formation of steam ? 

In thus disproving this assertion, we also as fully disprove 
one of his subsequent equivocal assumptions on the subject: 
‘equivocal,’ because his term ‘condensation’ of steam is alike 
applicable to the condensation of steam by increasing pressure, 
when it becomes denser and hotter, or the condensation of 
steam in a condenser, wherein it becomes rarer and colder. 
Now, as “J. E.”” unequivocally asserts that heat does not 
become latent on entering into either of these two, the most 
opposite states conceivable ; and as one of these opposite states 
unequivocally represents the state of steam forming under 
pressure, “J. E.” has hereby as fully as unintentionally 
contradicted himself, and has been mistaken in and unaware 
of the true and full meaning of his long-studied expression. 

But not satisfied with assertions alone, he attempts to 
prove his positions by an experiment, which will not be the 
least wonderful in the year 1841. He directs that a small 
quantity of water be put into a small cylinder, furnished with a 
tight piston and a counterweight, and a thermometer in the 
bottom of the cylinder; then placing the cylinder at the tem- 
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perature of 60°, above a lamp or fire giving a umiform heat, 
“J. E.” gravely states that the result will be this: the tempe- 
rature will gradually increase until it arrives at about 2129, 
when the curious phenomenon will be observed, that notwith- 
standing the continued application of fire or the lamp to the 
bottom of the cylinder, no farther mcrease of temperature will 
take place until the piston has moved so far upward as to leave 
a space below the piston equal to 1700 times the volume of the 
water put into the cylinder. 

He now says, “ let us reflect what has become of all the heat 
which must have been imparted to that water during the time 
that the thermometer has remained stationary, and which will 
be found to amount to nearly five times as long a period as that 
which elapsed in raising the temperature up to 212°.” Now, 
if grave and solemn were but wise—if the heat in steam was 
but latent, and chemically combined as it is with the elements 
of water in oxygen and hydrogen gases, then precisely what 
“J. E.” says would be true, and nothing else would or could 
occur ; but, very unfortunately, notwithstanding his assertions, 
great acquirements and intimate acquaintance with the practical 
engineers of two hemispheres, something very different will 
result; and if, contrary to our expectations, the piston should 
ever rise 1700 times the volume of the water in his small tube 
during the year 1841, his experiment will not terminate either 
so suddenly or satisfactorily as he anticipates. For the heat 
in steam is free, and not chemically combined with the other 
elements, as it is so combined and therefore latent in oxygen 
and hydrogen gases; which gases, in a separate state, neither 
heat has decomposed, nor cold nor compression has liquefied, 
although heat is combined cr latent therein in five times the 
quantity that is to be found free and uncombined in steam. 

Again: since these gases are formed, as they generally are, 
within retorts red-hot or approaching to redness ; nevertheless, 
the immense quantity of latent heat in them is so combined and 
so truly insensible, when issuing from the hot retorts, as to im- 
part but little warmth to the tubes through which the gases are 
transmitted ; while the lesser heat in steam being, on the con- 
trary, not chemically combined with the water, is never latent 
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or imperceptible to the senses, but ever free to enter into any 
colder element in nature with electrical rapidity. No matter 
how little may be the difference between the thermometric 
heat of steam and the substance in contact therewith, the 
heat in the steam will quit the water for the colder cylinder 
as instantaneously as the piston rises any distance whatever 
within the cylinder ; thus proving that the heat in steam is not 
latent or insensible, but perfectly free and intensely sensible at 
all times. 

For, as the piston can rise no faster than the cylinder is 
heated to 212°, nor no farther than the cylinder is maintained 
at that temperature ; and as the cylinder can be neither heated 
to nor maintained at 212° but by the heat transported by the 
steam ; and as the proportionate volume of water in the tube 
prescribed by,“ J. E.” is as yg inch of water to a tube 14.2 feet 
in length, or as 1 inch water to a tube 142 feet in length; as the 
temperature of the tube is 60°; as the heat of a lamp or fire is 
to be applied to the bottom of a small tube to heat the water to 
212°; and, as “J. E.” sagaciously observes, the heat is to be 
continued ‘ nearly’ five times as much longer to convert the water 
into atmospheric steam, and to raise the piston till it leaves a 
space below it equal to 1700 volumes of water; and as all this 
is to be done in five times the time the water is heated to 
212° (although 500 times the time will be insufficient,)—surely 
the philosophical experiment by which he attempts to prove 
heat is latent in steam, will not only convince the most 
incredulous, (when it succeeds) but secure him such an im- 
perishable name, that the engineers and philosophers of both 
hemispheres can neither mistake nor forget. 

This philosophical and intimate acquaintance with so many 
engineers is alike unfortunate in describing the thermometrical 
heat of the gases (say 300°) as the principal heat therein, 
thus disclosing a woful ignorance of the immense quantity 
of latent heat liberated in the combustion of cold hydrogen 
and oxygen gases, ascertained by Dalton to exceed 7000°: 
hence, our assumption that five times the heat free in hot steam 
is latent in cold hydrogen and oxygen gases, is proved moderate 
and underrated ; hence the thermometric heat alone recognized 
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as of any particular value by “ J. E.”’ is shown to be so trivial 
in amount, that his puerile estimate is of no more value than 
his unparalleled experiment. 

‘J. E.” has also represented that our experiment at p. 94 was 
tuade for the express purpose of disproving the latent heat in 
steam; whereas, on the contrary, it was as plainly produced 
to disprove the opposite opinions of Mr. Palmer and Mr. Ren- 
wick on the elastic force of steam. In this experiment, a con- 
stant quantity of water was maintained at a constant heat, con- 
fined within a bent tube, by a column of mercury, so that all 
friction being avoided, the varying volume of steam was cor- 
rectly and elegantly shown to be inversely as the pressure ; 
and as this ‘ fact’ corresponds exactly with the ‘ fact’ disclosed 
by the published diagram of the Great Western, and by the 
unpublished diagram of the British Queen in oyr possession, 
the ‘facts’ are worth more than a thousand experiments; and 
if the arguments of “J. E.” on this subject are compared with 
those of Mr. Palmer, they will be found of singular resemblance, 
and especially baseless substitution of theory and conceit for 
‘facts’ and for common sense ;_ for in what possible respect can 
the expansion of steam within a heated glass tube differ from 
the expansion of steam within a heated iron cylinder? What 
a mighty theoretical difference, then, ‘J. E.” attempts to make, 
without any real distinction! 

Were these errors of “J. E.” or of Mr. Palmer, or of Mr. 
Renwick, the errors alone of obscure individuals, we had then 
neither occupied our leisure nor the time of your readers with 
their exposition ; but being the inveterate errors also of classes 
as extensive as influential, upon the removal of these errors de- 
pends the practical improvement of the steam-engine, so greatly 
and generally and extensively needed, the sole end and object 
of our task. As your correspondent “J. E.” asserts that the 
practical men of this country most advantageously employ the 
expansion of steam; as we are neither desirous of the honors 
of martyrdom, nor willing that any important part of our ‘ task’ 
should be either neglected or omitted, we wish him to explain 
the cause of a circumstance frequently observed and narrated 
to us by some engineers ‘ proverbial for success,’ that when the 
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initial steam, as in the North America, is admitted at 65 lbs. 
per inch to the cylinder, and when that steam is cut off at } or 
at } the stroke, such steam should still be at the termination of 
stroke, upwards of 21 lbs. or of 16 lbs. per inch respectively, 
and therefore even of greater elasticity than the atmosphere. 
We ask “J. E.” to state why, before the termination of stroke, 
the air will rush into those cylinders, through any imperfect 
packing of the piston rod, which, we have been repeatedly in- 
formed it does, by those who must be well acquainted with the 
fact ? 

This defective action of steam is contradicted alike by the 
diagrams of the Great Western and of the British Queen, in 
each of which the density of steam at termination of stroke is 
exactly proportioned to its previous expansion. ‘To ascertain 
this point, it is only necessary to draw, parallel to the neutral 
or atmospheric line representing one side of cylinder, a line to 
represent the opposite side, when this proportion becomes evi- 
dent on the application of a scale of inches, subdivided into 
roo parts, to the diagram of the Great Western, page 274. 

Another more curious contradiction still, is given by Mr. 
Parkes, in a late communication to the Institute of Civil Engi- 
neers,* upon the Cornish engines, in which he makes it appear 
the effect of expansive steam is ‘ greater’ in the Cornish engines 
than the law exhibited in our diagram, and calculated from the 
law to which all elastic fluids are subject, when in a uniform 
temperature, namely, that the force is always in proportion to 
the pressure. The cause of Mr. Parkes’s observation to the 
contrary of the observation of the American engineers, we shall 
hereafter endeavor to explain. 

What great and profitable results might have arisen from the 
right employment of that little instrument, the indicator! and 
what extensive losses and dangers may have followed its neg- 
lect, is shown by the ‘facts’ disclosed by it in the diagram of 
the Great Western, from which it is apparent that great defects 
in steam-engines have been hitherto reckoned as great improve- 
ments, and only from want of this little instrument. 





” See Transactions of Institution of Civil Engineers, in the London Mechanics’ 
Magazine for December 5th, 1840. 
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So far as we can ascertain, the indicator has, unfortunately, 
never been applied to test the actual state of American engines, 
though it is familiarly alluded to in Tredgold’s work on Rail- 
roads, in 1825; for by its use it becomes apparent that low- 
pressure steam is much more valuable than high-pressure steam ; 
and farther, that low-pressure steam may still, by expansion, 
be rendered of double effect. 

It follows, then, the numerous host of low-pressure engines 
employed in Britain are just as erroneous and as capable of as 
immense and of as easy improvement as are the high-pressure 
engines on the Hudson, and more particularly those upon other 
American waters, all which engines may be replaced not only 
with safer and better engines, but with more powerful and 
cheaper ones also, independent of saving more than one half of 
the fuel which is now needlessly and injuriously wasted. 

For let us, for example, suppose it desired to quadruple the 
area of the piston of a high-pressure engine (as the North Ame- 
rica); the diameter and surface of the cylinder being merely 
doubled, while the unbalanced steam pressure therein, now 50 
lbs. per inch, would thus be reduced to 5 lbs. per inch and 
acting against a double surface, cylinders of half the thickness 
of the present would be five times as strong, and therefore need 
be less heavy, though four times as capacious. 

Again: we see the effect of expanded steam in the Great 
Western is greater than that of unexpanded steam by 75 part. 
Now, this simply arises from the fact, (so evident, it is truly 
surprising its effect has been and continues to be so overlooked 
in the American engines) that more time is required in the en- 
gines of the Great Western, for the full and proper escape of the 
steam from the cylinder to the condenser, however effective 
that condenser may be. 

Now, as the denser is the steam thrown away and unneces- 
sarily wasted, as in the North America, the longer is the time 
required for its escape. Hence, the longer the cylinder, and 
the more rapid the stroke, the greater will be the proportion of 
power wasted in expelling the steam from the cylinder, in thus 
performing the office of a steam blowing machine. Hence, 
slower strokes and shorter cylinders will and must be more 
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effectual as well as more economical also. And the boilers, 
if retaining the same extent of heating surface, having to resist 
steam of only 7's the pressure, may be of less weight and cost, 
though of increased safety and efficiency, because heat is 
transmitted more readily through thinner boilers, and more 
quickly absorbed by cooler boilers, and which in otherwise 
better constructed engines would be far more durable boilers also. 

How wonderful is it not these improvements, so long ago 
discovered and described by Watt, were yet so overlooked in 
his extensive practice, as never to have been adopted by him 
or by others! Hence no attempt, worthy of the name, seems 
to have been hitherto made to use low steam expansively, as 
the truest and best, the safest and most economical source of 
power, but principally for husbanding fuel when lesser power 
is required, or more truly rather than can be employed in un- 
favorable weather, with the present fair-weather, sharp-nosed 
steamers, which burying themselves within instead of riding 
over and surmounting the heavy, adverse waves on the ocean, 


are compelled by their faulty construction to employ the least. 


power when the most force is intensely wanted. 

A first-rate, a spirited and talented effort to remedy this 
general and palpable error has at length been exhibited in the 
two Spanish steam-frigates, now fitting in this port, the more 
creditable to the builders, Brown & Bell, because they have 
dared to introduce this germ of a great and needful improve- 
ment in marine steamers, in defiance of the prevailing prejudices 
in favor of the present system. 

Again: how wonderful is it not, in every attempt at steam 
locomotion on common roads—in which attempt so much labor, 
time, ingenuity and wealth have been uselessly sacrificed—in 
which the space for and weight of boiler, tank, water and fuel 
is so great an incumbrance and hindrance to the evolution of 
this desirable and useful project, and from which united causes 
the power of steam has been found so inefficient, and only be- 
cause the machinery has been too bulky and heavy for any long 
continued and practical purpose ! 

How wonderful, then, has been and is the total neglect of the 
expansive force of steam in these engines, whereby double 
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power might be obtained without increased weight! or the 
same power might be obtained with half the weight of machinery 
and water, and with half the expense of fuel (no inconsiderable 
object in any continuous business) as effectually as in the pre- 
sent unwieldly and extravagant engines, and by such easy and 
lucid means might such a host of disappointed, ingenious ad- 
venturers have realized all their sanguine expectations of public 
good and private deserved reward, if they have been only half 
as near success as their published statements have so long, so 
oft, and so loudly anticipated. 

The same observations and the same regrets are evidently as 
fully as truly applicable to every form and description hitherto 
attempted or published of that highly useful invention, the 
steam fire-engine, so much and continually needed to release such 
numbers of our industrious citizens from severe, unrewarded, 
and incessant toil for others, wanting sufficient skill or indulging 
in mistaken and unworthy penury in the art of building; and 
as we think a very great and farther improvement of this 
praiseworthy production of science may be produced, for the 
protection or rescue of valuable property and invaluable life 
from accidental or intended destruction ; and as such a pro- 
‘duction must be extensively useful to mankind while meanly 
contented to exist in their present combustible contrivances, we 
will describe our views thereof as soon as we have disposed of 
another portion of our important subject, the general and effec- 
tive improvement of the steam-engine, by the production and 
comparison of ‘ facts.’ +t 





(Reported for the American Repertory. ]} 


Analysis of a Lecture on the Gases, delivered before the Mechanics’ 
Institute of the City of New-York. By J. W. Draper, M. D. 
Prof. Chem. New- York Unwersity. 


The subject of the lecture was the mechanical relations of gases 
to each other. It commenced by showing the conditions under 
which vapors are produced, both in the atmosphere and in a 
vacuum, and the changes of bulk that supervene under variations 
of pressure and temperature. 
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The mutual diffusion of gases into each other was explained 
upon the hypothesis of Dr. Dalton, that one gas acts toward 
another as thoughit were avacuum. ‘The proportional rapidity 
with which this action is accomplished was shown to depend 
upon the same law which governs the flow of elastic fluids into 
a void. 

Next, the case was considered when two elastic fluids are 
separated from each other by a pervious barrier. Dr. Mitchill’s 
experiments on the passage of protoxide of nitrogen through 
thin sheets of india rubber, were exhibited, as also some original 
experiments on the passage of ammonia through soap-bubbles. 
It was shown that the general law governing these motions, is, 
that an equilibrium is attained as soon as the composition of the 
mixed media on both sides of the porous barrier is the same ; 
and that this is observed, even when powerful mechanical 
pressures are employed to restrain the transit of the gases: 
sulphuretted hydrogen, for example, diffusing instantly into at- 
mospheric air, though resisted by a pressure of more than fifty 
atmospheres. 

Incidentally, also, it was shown that liquids are governed by 
the same laws. ‘Thus, water and alcohol placed on opposite 
sides of a membrane which can be wetted by both, commingle 
through it. In illustration of this, Dutrochet’s experiment of 
endosmosis was exhibited. 

In conclusion, the existence of these phenomena in the func- 
tions of animal and vegetable respiration, venous circulation, 
and the passage of the sap in trees, was described. 





{For the American Repertory.} 


GREAT WESTERN AND NORTH AMERICA. 


The indefatigable writer “On the Steam-Engine,” whose 
peculiar ideas on the properties of steam occupy such a promi- 
nent and ample space in the pages of the American Repertory, 
having in the last number so far departed from truth as abso- 
lutely to assert that in the engines of one of the best steam-boats 
on the Hudson River, ‘ only half as much effect 1s obtained from a 
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ton of fuel as in those constructed on the other side of the Atlantic,” 
I feel called upon to trouble its readers with a few remarks, to 
expose the absurdity of a statement evidently advanced for the 
purpose of inducing a belief that the gratuitous supposition of an 
existing ignorance of the advantages of expansive steam is really 
borne out by fact. 

The foundations on which the bold assertion is made, that a 
given quantity of fuel is twice as effective in the Great Western 
as in the North America, are as follows :—‘* The Great Western 
consumes 28 tons of bituminous coals per 24 hours; the North 
America, 10 tons anthracite coals in 10 hours,” (or 24 tons per 
24 hours.) ‘‘'’The heating power of the fuel in each vessel” is 
next shown “to be very nearly the same ;” and it is further 
added, that ‘a trifling difference is of little value in our argu- 
ment.”—(see Repertory for January.) 

The average speed of the two vessels on which the calcula- 
tions are made, is, for the Great Western 8.5 miles, and for the 
North America 14.5 miles per hour; and the respective resist- 
ances, according to well known laws, are correctly stated to 
be in the ratio of 70.25 to 210.25, for equal sections, displace- 
ment, &c.; and further, the average displacement of the Great 
Western is estimated at five times that of the North America. 
On these grounds our acute writer exclaims: ‘Can we then 
doubt that the fuel is fully twice as efficient in the Great 
Western as in the North America ?” 

The assumed fact, that in consequence of the Great Western 
having five times greater displacement than the North America, 
the resistance of the former, at any given speed, will also be 
five times greater, I will suppose to be correct, in order to 
avoid a very lengthy demonstration, only observing that the 
average immersed midship section of the Great Western is four 
times that of the North America, and her superficial measure- 
ment less than 2} times that of the latter. 

The heating “ power” (effect) of the fuel consumed in both 
vessels (28 tons bituminous coals in the Great Western, and 24 
tons of anthracite in the North America) being stated to be alike, 
it follows that the effect produced in the former vessel ought to 
be twice as great as in the latter; or, in other words, that her 
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engines ought to be twice as powerful in order to justify the 
assertion that ‘‘ a ton of fuel in the Great Western in twice as 
effective asin the North America.” A very short demonstration 
will convince the reader of the utter fallacy of this assertion. 

The resistance opposed to the progress of the North America 
being to that of the Great Western, for equal displacement, 
section, &c. as 210 to 70, owing to the difference in speed ; and 
their respective displacements being as 1 to 5, it follows that 
the relative resistance of the Great Western will be 5x 70=350, 
and that of the North America 210. But the latter vessel will 
pass over a space of 14.5 miles, whilst the former passes over 
8.5 miles. Hence, the relative force necessary to be exerted 
during equal periods, will be, for the Great Western 8.5 x 350= 
2975, and for the North America 14.5x210=3045. Thus 
proving that the power of the North America’s engines abso- 
lutely exceeds that of the Great Western, and also that the 
consumption of 24 tons of anthracite coals in the former actually 
produces a greater effect than 28 tons of bituminous coals in the 
latter! With such a result, deduced entirely from his own 
premises, our profound writer ‘On the Steam-Engine” assures 
the readers of the American Repertory that the North America, 
which he styles “one of the proudest achievements of American 
engineers,”’ is so defective that only one half the effect is pro- 
duced by a given quantity of fuel, as compared to the Great 
Western ! 

I forbear to animadvert on the loose reasoning which has led 
to such erroneous conclusions on a subject of grave importance ; 
though I cannot refrain from observing that the pompous style 
forms a striking contrast to the unsoundness of the views ex- 
pressed ; and I may be permitted to express an opinion, that 
the readers of the American Repertory would be benefited in a 
much higher degree by the many important practical facts 
communicated by the industrious writer “On the Steam-En- 
gine,” if they were altogether unaccompanied by his com- 
ments. J. E. 


New-York, 20th Jarmuary, 1841. 
VOL. ITI. § 
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Report of the Committee on Arts and Sciences of the Mechanics’ 
Institute of the City of New-York, upon Aurrep Rices’s plan 
of Setting Artificial Teeth. 


Your Committee beg leave to report, that a novel mode of 
setting artificial teeth has been submitted for examination, the 
peculiarity of which consists in attaching the teeth to a double 
plate, so arranged, as when worn to cause its adhesion to the 
gum by atmospheric pressure. It is believed that this plan, 
which is the invention of Mr. Alfred Riggs, of this city, fully 
supplies a want that has long been felt in the practice of den- 
tistry , your Committee, therefore, take pleasure in presenting 
to this Institution and the public the following description of it, 
with drawings : 





REFERENCES. 
A A A.—Inner plate, or that which rests upon the gums. 
B B B.—Outer plate, or that to which the teeth are fastened. 
1 1 1 1 1.—Holes through inner plate. 


METHOD OF MAKING AND FASTENING THE PLATES. 


‘The inner plate is formed precisely in the same manner as 
would be proper if only one plate were to be used, though of 
thinner material, say about one-half the usual thickness. When 
carefully trimmed and fitted to the mouth, it is placed upon the 
same plaster model, from which the dies used in forming it were 
cast. Wax is then added, to make the form of the outer plate ; 
and when formed as desired, another set of dies is made from 
the plaster, plate and wax together. The outer plate is formed 
in these dies, and the two plates are then soldered together 
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perfectly tight at the edges: the holes are made through the 
inner plate before soldering the two together, and even before 
forming the second set of dies. ‘The teeth are fitted and fas- 
tened to the outer plate in the usual manner. When these 
plates are placed upon the gums to which they are fitted, the 
air is drawn from the chamber through the holes 1 1 1, &c. by 
the mouth of the wearer, upon which strong adhesion takes 
place from the pressure of the atmosphere, it being prevented 
from entering to the chamber by the gums serving as valves to 
close the holes. The plates may be made to adhere more or 
less strongly, at the pleasure of the wearer, as more or less air 
is drawn from the chamber.” 





All which is respectfully submitted. 
JAMES HOWLAND, Sec’ry. 
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Fine Arts.—H. Inman, N. A. has just finished a most exqui- 
sitely beautiful landscape, which fully sustains the high reputa- 
tion he had previously acquired in this branch of art. 

We scarcely know what parts of the picture to admire most: 
all are so well painted, and in such perfect unison, as to bafile 
our powers of selecting separate beauties. The distant upland 
is represented with unusual truth, and without forming the 
ordinary wltramarine spot so common in the landscapes of the 
present Italian and French schools. The varied effect of the 
sunshine, in gilding hill or vale as it breaks at intervals through 
the beautifully phosphorescent clouds, is so managed as not to 
interfere with the aérial perspective of the picture The figures 
are minutely painted, and have an animated appearance; the 
water is clear, and so disposed as to represent its altering depth 
as it approaches the shore; a tree on the right hand of the 
picture receives the sunlight most happily on one side, while 
the other is in fine contrast from the shade of a fleeting cloud, 
which is so nicely managed as to give to the eye of the observer 
almost the resemblance of a cloud in motion. 

_ Mr. Inman has also finished his composition of ‘‘ The Mask,” 
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painted for Mr. Carey of Philadelphia. This picture contains 
all the beauties of his best heads, and the accessories appear to 
have been chosen in his happiest mood. 





Silliman’s Journal.—We take pleasure in calling the attention 
of the reader to an advertisement on our cover relative to this 
valuable quarterly. It has now reached its 40th volume; and 
from its commencement to the present moment has been con- 
sidered the leading scientific periodical in the United States. 
Its enterprising senior editor conducted it for many years at 
great loss, arising from the limited interest felt in this country 
for scientific pursuits; through untiring perseverance, however, 
he has succeeded in so advancing the desire for studying natural 
history, as to secure for the work a sufficient number of sub- 
scribers. ‘The members of our Lyceum of Natural History are 
deeply its debtors, and we sincerely hope they will lend their 
aid to its support. 





Drawing Classes—The Mechanics’ Institute have commenced 
their drawing classes, which promise fair for the present season. 
The class for copying from the antique has commenced at the 
Lecture Room in the City Hall; and at its first meeting, the 
Committee having made every arrangement for supply of sta- 
tuary and drawing materials, the students commenced under 
the instruction of several artists, who have kindly volunteered 
their services for the season. The National Academy of De- 
sign, with a liberality which has characterized all their acts 
for the promotion of the fine arts, signified their intention of 
admitting the three best pupils from this class to the privileges 
of their Academy. The class for perspective has organized, 
and numbers about 30 regular attendants. Classes on archi- 
tectural and mechanical drawing are also about to be formed. 





Tinning TIron.—The article usually known as sheet tin, or tin 
plate, is made by covering thin plates of sheet-iron with tin. 
This is accomplished by plunging the iron, covered with sal- 
ammoniac, into a bath of melted tin, by which means it is 
evenly coated. The surface of the bath should be covered with 
fat, to prevent oxidation. Great practice is required to know 
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the proper temperature necessary for the iron and tin at the 
time of immersion. 

Cast iron may be tinned in the same manner, when filed 
bright, or freed from oxide by some other means. For rough 
work, the surface is cleansed with dilute sulphuric acid ; and 
after being washed with clean water, covered with powdered 
sal-ammoniac, then heated until too hot to bear the hand upon 
it, and plunged into the bath. It sometimes requires the assist- 
ance .of a soldering iron, after being removed from the bath, to 


perfect an even coating. ee et eee 





Questions—A_ friend has sent us the following queries, with 
a request to give them publicity. This we do with pleasure, 
and invite replies to them from our readers. 


What facts are there about the power of serpents to fascinate birds, 
small animals, and men? 

What are the organic remains, resembling elves and common earth 
worms, so abundant upon the surface of much of the flagging in the 


city % ; Q. 


Liquid Magnesva.—In our December number we made an 
error in stating that the liquid magnesia of Sir James Murray 
contained but 4 parts of magnesia in 1000. In a late analysis 
by Dr. James R. Chilton, this particular kind was found to 
contain 28 parts in 1000. The quoted article to which our re- 
marks were affixed will fully explain the cause of the error. 








—— — —————— 


PROGRESS OF SCIENCE. 


On Long and Short Connecting Rods. By Joun Seawarp, C. E. 
[Extracted from the London Mechanics’ Magazine. } 


A very erroneous opinion appears to be entertained by some persons 
respecting the comparative advantages of long and short connecting rods. 
They imagine that when a short connecting rod is employed, as in the 
Gorgon engines, there must ensue not only a much greater quantity of 
friction and wear, but also a direct loss of a considerable portion of the 
mechanical power of the engine. 

We will pass over for the moment the question of increased friction, 
in order to draw attention to the more important allegation of the direct 
loss of power. And here we may be permitted to express astonishment 
that in an age when mechanical knowledge is so widely diffused, there 
should be any persons of supposed correct information in these matters, 
who can entertain a notion so perfectly absurd and groundless, as that 
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any arrangement of long and short rods, levers, or cranks, can occasion 
any direct loss of mechanical power, independently of that occasioned 
by friction. 

There was a time when many persons deluded themselves with the 
idea, that by a certain arrangement of long or short rods, levers, cranks, 
&e. they could actually produce power, or obtain an increase of power. 
But though this folly is happily exploded, it seems only to have given 
place to another error equally irrational and absurd ; for it is perfectly 
demonstrable that while, on the one hand, no arrangement of levers, 
rods, or cranks will produce or give power, so, on the other hand, no 
mechanical arrangement whatever can be productive of a loss or dimi- 
nution of power—-the same reasoning which establishes the one fact 
being equally conclusive in establishing the other. Not, however, to 
tose generalities, we will at once point out a ready mode of de- 
—s the question, as regards the long and the short connecting rod ; 
namely, by giving a geometrical investigation of the powers actually 
exerted by two rods—the one long, and the other short—in turning the 
crank of a steam-engine. 

The connecting rod of a Gorgon engine is usually made about three 
times the length of the crank: that is, for a two feet crank (or four feet 
stroke) the rod will be six feet long; whereas the rod of a beam engine 
is usually 44 times the length of the crank—that is, for a two feet crank, 
nine feet long. 

Let the line A B (Fig. 1) represent the crank of a Gorgon engine, 
and B C the connecting rod, three times the length of the crank. 


bide 
\ AB=1 
Fig. 1. —— tbo am C B=3 


ees A B=1 


7 C B=6 
Fig.2. A on 
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Then suppose A B (Fig. 2) and BC respectively to represent the 
erank and connecting rod of a beam engine, and let the connecting rod 
be as much as six times the length of the crank. Assume, moreover, 
the power of the piston to be as 1000, and that it is exerted in the per- 
peiiondar line  m in both cases. 
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It should be observed that in beam engines the lower joint C does 
not move in a vertical straight line, but in the arc of a circle. This 
circumstance is productive of considerable irregularity, which is not 
here taken into account. 

Now, as the strain upon the connecting rod is known to vary as the 
secant of the angle AC B, and as the power of the rod to turn the 
crank in its path varies as the sine of the angle A BC; therefore, if we 
multiply the power of the piston, 2. e. 1000, by the secant of the angle 
AC B, and by the sine of the angle A BC, and divide the product by 
the square of radius, this will give the power of the connecting rod to 
turn the crank at every point of its rotation. And if we make this cal- 
culation for every 10 degrees of the rotation, beginning at n, then will 
the powers be found as expressed by the figures in the two columns 
of the annexed table, which are calculated for one half the rotation of 
the crank; one column representing the powers exerted by the short 
connecting rod, and the other column those by the long connecting rod. 





— 








Effective force of turning| Effective force of 

Angie of hema. e-bendbe ie tines sand tant pak 

Crank. times the length of the rod six times the 

crank as ~ blag, gl length of the crank. 

Degrees. |Power of Piston as 1000. rene — , 
0 000 000 
10 117 145 
20 234 288 
30 354 428 
40 475 560 
50 596 683 
60 715 793 
70 827 885 
80 925 956 
90 1000 1000 
100 1045 1014 
110 1053 994 
120 1017 939 
130 936 849 
140 811 725 
150 646 572 
160 447 396 
170 231 202 
180 000 000 
11,429 11,429 

















Now, if we compare the two columns of figures, we shall find that 
they certainly differ ; but, nevertheless, by adding together the whole 
of the powers exerted by the two connecting rods respectively, during 
one entire rotation, or during one half rotation, they both give the same 
actual amount, thereby clearly proving that there can be no loss what- 
ever by using a short connecting rod. 

The second objection brought against the short connecting rod is the 
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increase of friction thereby occasioned. Now, as regards the actual 
friction upon the two joints B and C, there is unquestionably some truth 
in the assertion ; for in the first place, there is an increase in the strain 
upon the short connecting rod as compared with that in the long con- 
necting rod ; the strain, as already stated, being as the secant of the 
angle AC B. Again, the greatest angle formed with the vertical by 
the short connecting rod is 19° 28’, while the greatest angle formed by 
the long connecting rod is only 9° 36’, and the secants of these two an- 
gles are as 106 063 to 101 420; that is, as about 23 to 22, or a difference 
of about one twenty-third. But this difference occurs only at the ex: 
treme angles; for at the vertical points, the strain in both connecting 
rods is manifestly the same; therefore, taking the entire rotation, the 
strain on the two connecting rods will differ only about one forty-fifth, 
and the quantity of friction upon those two joints is certainly not more 
than about one twentieth of the entire friction of the engine; conse- 
quently, the increase of friction caused by the extra strain on the short 
connecting rod is only about 1-900th part; a quantity so exceedingly 
insignificant as to be practically of no consequence. 
owever, besides the trifling increase of fiction caused by the extra 
strain, some allowance must be made for the increased angular motion 
about the joint C of the short connecting rod, which angular motion is 
double that of the long connecting rod; but the quantity of friction on 
the two joints B and C, as before stated, cannot be estimated at more 
than one-twentieth of the entire friction of the engine ; and of this quan- 
tity, only one-tenth is due to the joint C, because the joint B revolves 
through a complete circle or 360 degrees, while the joint C moves only 
in an angle of less than 20 degrees—that is, one-eighteenth part of the 
former: therefore, the increase of friction occasioned by the increased 
angular motion of the short connecting rod upon the joint C will only 
be a two-hundredth part of the whole, which quantity added to the 
former, makes an addition of one hundred and sixty-sixth part of the 
whole friction of the engine ; a quantity much too small to be considered 
in the light of a serious objection to the principle of the Gorgon engine. 
But it has been assumed that the joint C in the beam engine moves 
up and down in a vertical line the same as in the Gorgon engine: this, 
however, is not the case; for it moves in the arc of a circle, which adds 
materially to the angular motion of this joint in the long connecting rod 
of the beam engine. Besides, this joint has also a very great addition 
to its angular motion in consequence of the angular motion of the beam 
on the main gudgeons. It is therefore capable of easy proof that the 
quantity of motion on the joint C of a beam engine is considerably 
ter than that in the Gorgon engine with a connecting rod of half the 
ength. True, there are in the Gorgon engine the joints L, M, and H, 
of the parallel motion, which also give a certain amount of friction ; but, 
on the other hand, there are in the beam engine the much more objec- 
tionable joints of the side rods and of the main gudgeons, the friction 
of which is considerably greater than that of the parallel motion of the 
Gorgon engine. On the whole, it can be shown that there is much 
less friction on all the joints above enumerated in the Gorgon engine 
than in the corresponding joints of a beam engine with a connecting rod 
of double the length. 
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On the true Method of discovering the Natural System in Zovlogy and 
Botany. By Hueu E. Srrickxiann, M. A., F.G.S., §. [Read 
before the Zodlogical Section at Glasgow, and communicated for the 


Magazine of Natural History.| 


It is probable that most naturalists at the present day have an instine- 
tive belief in the existence of a natural system in zodlogy and botany; 
but there are very few who if questioned on the subject could give any 
clear explanation of the grounds of their belief, of the nature of that 
system, or of the mode by which a knowledge of it may be attained. 
The uncertainty which hangs over the subject is doubtless owing to the 
obscure and metaphysical nature of some of the principles involved, and 
still more to the vague conceptions and crude theories which have been 
promulgated on the subject. An 

This essay is contributed in the hope that, even if its own arguments 
are of little value, it may at least induce others to investigate the subject 
en more correct principles than have hitherto been followed. 

The postulate with which [I commence the inquiry is, to let it be 
granted that there are such things as species, distinct in their characters 
and permanent in their duration. This being admitted, we define the 
natural system to be the arrangement of species according to the degree 
of resemblance in their essential characters. In other words, the natural 
system is that arrangement in which the distance from each species to 
every other is in exact proportion to the degree in which the essential 
characters of the respective species agree. Hence it follows that the 
whole difficulty of discovering the natural system consists in forming a 
right estimate of these degrees of resemblance. For the degree in 
which one species resembles another must not be estimated merely by 
the conspicuousness or numerical amount of the points of agreement, 
but also by the physiological importance of these characters to the ex- 
istence of the species. On this point no certain rules have yet been 
laid down; for though naturalists in general admit, for instance, that 
the nervous system is superior in importance to the circulatory, and the 
latter superior to the digestive system, yet this subject is still in a ve 
indeterminate state, and until our knowledge of physiology is sn 
further advanced, disputes will always arise respecting the true position 
of certain species in the natural classification. Such differences of opi- 
nion, however, will continually diminish as our knowledge increases, 
and they are even now very few in comparison with the numerous facts 
in classification on which all naturalists are aoe Much may be 
effected by education and habit, which impart to the naturalist a peculiar 
faculty (termed by Linneeus a “ latent instinct”) for appreciating the 
relative importance of physiological characters to the satisfaction of him- 
self and others, even in cases where he is unable to explain the princi- 
ples which determine his decision. 

Granting, then, that by combining the number of points in which any 
two species agree, with an estimate of the physiological importance of 
those several points of agreement, the naturalist may, in practice, form 
VOL. Ill. 
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a tolerably exact conception of the degree of resemblance between them ; 
he will proceed in his construction of the natural system to place these 
penal at greater or less distance from each other, in proportion to that 
egree of resemblance. If we suppose that by a repetition of this 
process every species is placed in its true position, we obtain a definition 
of those much-disputed terms, affinity and analogy—the former of which 
consists in those essential and important resemblances which determine 
the place of a species in the natural system, while the latter term (ana- 
logy) expresses those wnessential and (so to speak) accidental resem- 
blances which sometimes occur between distantly allied species without 
influencing their position in the system. With analogy, therefore, we 
have no further concern in the present discourse, as it is a principle in 
no way involved in the natural system. Affinity, on the contrary, forms 
the chief element in this inquiry; and to place species in the order of 
their affinities is to construct the natural system.* 
It appears from the above views that the natural system is an accu- 
mulation of facts which are to be arrived at only by a slow inductive 
rocess, similar to that by which a country is geographically surveyed. 
f this be true, it is ous hs how erroneous must be all those methods 
which commence by assuming an @ priori system, and then attempt to 
classify all created organisms in conformity with that system. ‘This, 
nevertheless, is a defect which exists more or less in many modern 
methods of classification. The greater part of these arrangements are 
based on an assumption that organic beings have been created on a 
regular and symmetrical plan, to which all true classifications must 
conform. Some naturalists have attempted to place all animal species 
in a straight line, descending from man toa monad. This theory as- 
sumes that each species (excepting the two extremes) has two and only 
two direct affinities: one, namely, with the species which precedes, 
and the other with that which follows it. Others, perceiving the exist- 
ence in many cases of more than two direct affinities, have compared 
the natural system to a series of circles, or to the reticulations of net- 
work. Many authors have assigned the most mathematical symmetry 
to the different parts of the system, by maintaining the prevalence 
throughout of a constant number, such as 2, 3, 4, 5, or 7. In applying 
these views to facts, they have of course found numerous exceptions to 
the regularity of their assumed formule ; but by adducing the extermi- 
nation of some species, and our ignorance of the existence of others, 
and by applying a Procrustean process to those groups which were 
either larger or smaller than the regulation standard, they have removed 
the most glaring objections to their theory, and have with wonderful 
ingenuity given their systems an appearance of truth.t But when the 





* Lam aware that by many naturalists analogy is considered to be as important an 
element in the ante system as affinity is. As the discussion of this question would 
lead us away from the present object, I will not enter upon it now, especially as my 
Views respecting it are stated more at large in the Mag. of Nat. Hist. for May last, 
p- 222 et seq. 


t As these remarks may appear somewhat severe, it is right to substantiate them 
by a few examples. So long as these systems are admitted by their authors to be 


artificial, it would be as unjust to object to them as to complain of the alphabetical 
arrangement of an encyclopedia, that it broke the connection of the subjects. The 
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unprejudiced naturalist attempts to apply any one of these systems to 
nature, he soon perceives their inefficiency in expressing the real order 
of affinities. The fact is, that they all labor under the vital error of as- 
suming that to be symmetrical which is in an eminent degree irregular 
and devoid of symmetry. I will now proceed to give my reasons for 
taking this view of the subject. 

1. A priori considerations, so far from leading us to assume a regular 
geometrical pattern, or numerical property in the groups of organized 
beings, appear to indicate the direct contrary; for the analogies of ex- 
ternal nature all indicate the utmost variety and irregularity. Beautiful 
as are the examples of creative design exhibited in the universe, and 
admirable as are the adaptations of one part of nature to another, there 
is no department of the creation which is tied down to mathematical 
laws and numerical properties further than is sufficient for the due 

erformance of its destined functions. There are indeed certain ma- 
thematical laws which regulate the motions of bodies and their chemical 
combinations; but these do not give to the face of nature that symmet- 
rical and artificial appearance which is aimed at by the zodlogical sys- 
tems above mentioned. For example, the relative distances of the 
planets, their magnitudes, and the number of their satellites, conform to 
no known numerical law. The fixed stars exhibit no regular arrange- 
ment, either in their magnitudes, distances, or positions, but appear 
scattered at random across the sky. To descend to our own earth, no 
symmetry is traceable in the forms of islands or continents, the courses 
of rivers, or the directions of mountain chains. Organic life exhibits 
the same irregularity: no two plants, and no two leaves of the same 
plant, were ever perfectly identical in size, shape, color, and position, 
In the “ human face divine,” portrait painters affirm that the two sides 
never correspond ; and even when the external form of an animal ex- 
hibits an appearance of bilateral or radiate symmetry, nature departs 
from it in her arrangement of the internal structure. In short, variet 
is a great and a most beautiful law of nature: it is that which distin- 
guishes her productions from those of art, and it is that which man often 
exerts his highest efforts in vain to imitate. When, therefore, we find 
a system of classification proposed as the natural one, which departs 
from this universal law of variety, and fetters the organic creation deve 
to one unalterable geometrical figure or arithmetical number, there is, I 
think, a strong @ priori presumption that such a system is the work not 
of nature but of art. 

2. It follows from the irregularity of external nature, as seen on the 
surface of the earth, that the groups of organized beings must be irre- 
gular also, both in their magnitudes and in their affinities. In proof of 
this it must be granted that the final cause of the creation of every ani- 
mal and plant is the discharge of a certain definite function in nature, 
and not the mere occupation of a certain post in the classification: in 





reply would of course be, that an encyclopedia does not —— to arrange subjects 
in their natural order, but merely aims at convenience of reference. The remarks 
in the text, therefore, merely apply to those ical methods which profess to 
exhibit The Natural System. The examples are selected from Mr. Swainson’s 
“ Classification of Birds,” in which work the reality of the quinary system is insisted 
on throughout. 
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short, that the design of creation was to form not a cabinet of curiosities, 
but a living world. Few, I trust, would hesitate to admit this proposi- 
tion. If, then, the different modifications of structure which constitute 
the characters of groups were given solely with reference to the exter- 
nal circumstances in which the creature is destined to live, it follows 
that the irregularities ef the external world must be impressed upon 
the groups of animals and of plants which inhabit it. The supply of 
organic beings is exactly proportioned to the demand ; and nature does 
not, for the sake of producing a regular classification, go out of her way 
to create beings where they are not wanted, or where they could not 
subsist. Thus, for instance, the warm climate and varied soil of the 
tropics admit of the growth of.a vast variety of flowers and fruits. The 
group of humming birds which feed on the former, and of parrots which 
eed onthe latter, are accordingly found to be developed in a vast 
variety of ppene and specific forms; while the family of gulls which 
seek their food in the monotonous and thinly inhabited regions of the 
north, are few in species and still fewer in genera. Again, the variety 
of — in the tropics admits the existence of a great variety of insects, 
and the family of woodpeckers is proportionately numerous; while the 
oxpecker (buphaga) which seems to form a group fully equivalent in 
value to the woodpeckers, is limited to but one or two species, because 
its food is confined to a few species of insects which only infest the 
. backs of oxen. 

It follows, then, that the groups of organized beings will be great or 
small, and the series of affinities will be broken or continuous, solely as 
the variations of external circumstances admit of their existence, and 
not according to any rule of classification. If indeed we were to imagine 
a world laid out with the regularity of a Chinese garden, in which a 
certain number of islands agreeing in size, shape, soil, and form of sur- 
face, were placed at exactly equal distances on both sides of the equator, 
we might then conceive the possibility of a perfect symmetry in the 
aia of beings which inhabit them ; but without some such supposition, 

do not see how a class of animals or plants can be symmetrical in 
themselves, and yet be expressly adapted for conditions of existence 
which are eminently irregular. 

3. To pass from syllogism to induction, it is most certainly not the 
case that any definite number or geometrical property runs through the 
animal or vegetable kingdom. I do not wish on the present occasion 
to enter on any criticism of individual systems, but it would be easy to 
show that no symmetrical system yet proposed is a true picture of the 
real series of affinities. Without referring to the numerous gaps in 
these systems which are referred by their authors to species being extinct 
or unknown, | could point out numerous examples in which natural 
affinities are violated, insigmficant groups promoted, or important ones 
reduced to the ranks, in the vain endeavor to drill the irregular troops 
of nature into the square, the column, and the phalanx. And although 
in some cases we do find examples of the recurrence of a certain num- 
ber in the subdivisions of natural groups, yet when we remember the 
ease with which groups may be extended or curtailed to support a 
theory, the numerous exceptions which occur to these numbers, and 
the variety of numerical theories which have been maintained with equal 
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firmness by different authors, we cannot, I think, regard these occasional 
coincidences of number as otherwise than accidental. 

If, then, the diversities of organic structure, being adapted to the 
varying conditions of the earth’s surface, are, like them, full of irregu- 
larity and variety, it is plain that we can no more speculate theoretically 
as to what groups are likely to remain undiscovered, than we can pre- 
dict the discovery of rivers, lakes or islands in any unexplored portion 
of the earth’s surface. Both inquiries must be pursued in the same 
way, viz. by a careful induction of facts ; and it will be found that there 
is rauch analogy between the process here recommended and that of a 
geographical survey. The plan proposed is to take any species, A, and 
ask the question, What are its nearest affinities? If, after ansexamina- 
tion of its points of resemblance to all other known species, it should 
appear that there are two other species, B and C, which: closely ap- 
proach it in structure, and that A is intermediate between them, the 
question is answered, and the formula B A C would express a portion 
of the natural system, the survey of which is so far completed. Then 
take C, and ask‘the same question. One of its affinities, that of C to A, 
is already determined ; a we will suppose that D is found to form 
its nearest affinity on the other side. Then B A C D will represent 
four species, the relative affinities of which are determined. By a 
repetition of this process, supposing our knowledge of the structure of 
each species to be complete, and our rules for determining the degrees 
of affinity correct, the whole organized creation might be ultimately 
arranged in the order of its affinities, and our survey of the natural 
system would then be finally effected. Now, if each species never had 
more than two affinities, and those in opposite directions, as in the above 
example, the natural system would form a straight line, as some authors 
have assumed it to be. But we shall often find, in fact, that a species 
has only one direct affinity, and in other cases that it has three or more, 
showing the existence of lateral ramifications instead of a simple line ; 
as shown in this example, where C, besides its affinity to A and D, has 
an affinity to a third species, E, which therefore forms a lateral ramifi- 
cation. 

B—A—C+D 
E 


It was the observation of this fact which led some naturalists to adopt 
the circular instead of the linear theory, still adhering to the assumption 
of a symmetrical figure, but changing their notions of its form. Now, 
although we find occasional ramifications in the affinities, and although 
these ramifications may occasionally anastomose and form a circle, yet 
it has been shown that the doctrine of a regular figure cannot be sus- 
tained, and therefore if even it be permitted to man to discover what 
the true figure is which will express all the affinities of organic bodies, 
it can only be effected by constructing it piecemeal in the way above 
proposed, All that we can say at present is, that ramifications of affini- 
ties exist ; but whether they are so simple as to admit of being correctly 
depicted on a plane surface, or whether, as is more probable, they as- 
sume the form of an irregular solid, it is premature to decide. They 
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may even be of so complicated a nature that they cannot be correct! 
expressed by terms of space, but are like those algebraical formule 
which are beyond the powers of the geometrician to depict. Without, 
however, going deeper into this obscure question, let us hope that the 
affinities of the natural system will not be of a higher order than can be 
expressed by a solid figure; in which case they may be shown with 
tolerable accuracy on a plane surface ; just as the surface of the earth, 
though an irregular spheroid, can be protracted ona map. The natural 
system may, perhaps, be most truly compared to an irregularly branch- 
ing tree, or rather to an assemblage of detached trees and shrubs, of 
various sizes and modes of growth.* And as we show the form of a 
tree by sketching it on paper, or by drawing its individual branches 
and leaves, so may the natural system be drawn on a map, and its se- 
veral parts shown in greater detail on a series of maps. 

In order to show that the views here maintained are not chimerical, 
I will here present one or two sketch maps of different families of birds, 
though I am well aware that our knowledge of natural history is as yet 
far too imperfect to pretend to accuracy. Such sketches as these can 
be compared only to the rude efforts at map making made by the an- 
cients, of which the Peutinger Table is an example ; and it is probably 
reserved for a distant age to introduce that degree of exactness into 
natural history which in modern geography is attained by a trigonome- 
trical survey. For the sake of simplicity, in making these sketches I 
have omitted the consideration of species, but assuming that the genera 
of modern authors consist solely of closely allied species, | have pro- 
ceeded to group them in what appeared to be their true position in 
respect of their affinities. In order to place these groups at their true 
distances, it is necessary to form a scale of degrees of affinity, to which 
the intervals between each genus shall correspond. I am aware that 
this scale must be, in some measure, arbitrary ; but for this there is no 
remedy. The division of the fixed stars into seven magnitudes is arbi- 
trary also, yet it is found in practice to answer the purpose. It is evi- 
dent, from the complex ramifications assumed by the natural system, 
that it is impossible, in a zodlogical work, to describe each genus or 
species in the exact order of their affinities, but that leaps must often 
be made from one part of the system to another, just as in a geographi- 
cal work we cannot describe the counties of Great Britain in their exact 
order of position, but must continually make lateral digressions, and 
then return to the main line of our route. So in anatomy, we not only 
cannot study or describe the several parts in the order in which they 
join each other in the human body, but each part must even be dissected 
out from the rest, and removed from its natural position, before we can 
comprehend its characters and functions. This is an inconvenience in- 
separable from the nature of the case, and it is therefore no just com- 
plaint to make against a systematic work, that it frequently makes di- 
versions which break the order of affinities. We are therefore at liberty 
to consult our own convenience, and consequently, whatever may be 





* If this illustration should prove to be a just one, the order of affinities might be 
shown in museums in a pleasing manner by constructing an artificial tree, whose 
ramifications should correspond with those of any given family of birds, and by then 
placing on its branches a stuffed specimen of each genus in their true order. 
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the form which the natural system on further survey may assume, there 
will be no reason for departing per from the usual custom of com- 
mencing with mammalia, and proceeding through birds, reptiles, and 
fish, to the mollusca, annulosa, radiata, &c. 

Let it not then be objected to the method here proposed, that it is 
subversive of the arrangements now in use. No dimear arrangement, 
whether adopted in a museum, a catalogue, or a descriptive work, ever 
can express the true succession of affinities: such an arrangement, 
therefore, is necessarily in great measure artificial, and, if sanctioned by 
custom, may still be adhered to. The true order of affinities can only 
be exhibited (if at all} by a pictorial representation on a surface, and the 
time may come when our works on natural history may all be illustrated 
by a series of maps on the plan of those rude sketches which are here 
exhibited. 

Those symmetrical systems which are here combated are the natural 
result of that instinctive love of order which is innate in man, and which 
produces all the noblest works of art. It would doubtless have been 
more convenient for the arrangement of our museums, and more agree- 
able to our love of order, if the groups of organized beings had resolved 
themselves into a symmetrical plan; but if such is not the case, we must 
not sacrifice truth to convenience. My object in communicating these 
remarks will be gained if they induce naturalists to study nature simply 
as she exists—to follow her through the wild luxuriance of her ramifi- 
cations, instead of pruning and distorting the tree of organic affinities 
into the formal symmetry of a clipped yew-tree. 

It is needless to observe, that although the above remarks have been 
applied chiefly to the animal kingdom, yet that the principles here an- 
nounced, if true at all, may be applied with equal correctness to botani- 
cal as to zodlogical systems. 





On the stinging properties of the lesser Weever Fish, (Trachinus Vipera.) 
Abridged from a letter by Georce James ALLMAN, Esq. [Commu- 
nicated to the “ Annals and Magazine of Natural History.” 


None of the older naturalists, indeed, ever think of denying venomous 
properties to the weever ; it is the dorsal spines, however, which are 
almost constantly spoken of as the seat of the virus. Willughby says 
the six dorsal spines are considered venomous, and therefore the fisher- 
men cut them off on taking a fish. He does not, however, think it 
proved that the poison is confined to these spines. 

Universal as was the belief among the ancients of the venomous 
character of the weever, the idea seems to be now almost as universally 
abandoned, and modern naturalists agree almost to a man in considering 
it a vulgar error, fit only to be placed among the rubbish which recent 
investigations have been so rapidly clearing away from the science of 
nature. Cuvier treats it altogether as an error, and even denies the 
possibility of the weever inflicting poisoned wounds. Speaking of its 
spine, he says, “ N’ayant aucun canal, ni communiquant avec aucune 
glande, elles ne peuvent verser dans les plaies un vénin proprement dit.””* 


i * Hist. Nat. des Poiss. t. iii, p. 184. 
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Powerful as 1s this authority, and that of many other of the moderns, 
I have been notwithstanding induced to come to quite a different con- 
clusion, and to agree with the ancients in ascribing venomous properties 
to the weever. 

On the 9th of August, 1839, I was wounded near the top of the 
thumb by a ¢rachinus vipera, which had just been taken in a seine with 
herrings, sand-eels, &c. The wound was inflicted by the spine attached 
to the gill-covers, during my attempt to seize the fish. A peculiar 
stinging pain occurred a few seconds after the wound, and this gradu- 
ally increased during a period of about fifteen minutes. The pain had 
now become most intolerable, extending along the back of the thumb 
towards the wrist; it was of a burning character, resembling the pain 
produced by the sting of a wasp, but much more intense. The thumb 
now began to swell, and exhibited an inflammatory blush, extending 
upwards to the wrist. The pain was now distinctly throbbing, and 
very excruciating. In this state it continued for about an hour, when 
the pain began somewhat to subside, the swelling and redness still 
continuing. In about an hour and a half the pain was nearly gone, 
Next morning the swelling of the thumb had but slightly diminished, 
and was in some degree diffused over the back of the hand ; the thumb 
continued red and hot, and painful on pressure over the metacarpal 
bone. In a few days the swelling had completely subsided, but the 
pain On pressure continued for more than a week. No treatment was 
adopted. 

It is here to be remarked that the wound, of which the above phe- 
nomena were the result, was inflicted by the spine of the gill-cover, 
and not by those belonging to the dorsal fin. Whether, indeed, these 
latter spines possess any poisonous properties, I have not as yet been 
able decidedly to determine ; though their threatening aspect, when 
erected, and black membrane, present an appearance so formidable, as 
at once to lead an sit paclioasiel observer to refer to them any stinging 
power which the little animal may be supposed to possess. 

Though I have had no opportunity of making further personal obser- 
vations on the effects of wounds inflicted by the weever, facts which 
fully bear out the conclusions to which my own experience had enabled 
me to come, have been related to me by witnesses, in whom I can place 
all possible reliance. A friend informed me that last autumn he saw a 
woman stung in the hand by one of these fishes; the poor woman im- 
mediately uttered loud cries, and seemed to suffer great agony, while 
in an incredibly short time after the wound the hand had become enor- 
mously swollen, and exhibited considerable inflammatory redness. No 
observations were made on the progress of the case. 

The spines of the opercula will be found on examination to be deeply 
grooved along the sduad each groove terminating at the base of the 
spine in a conical cavity, excavated in the posterior edge of the bony 
part of the operculum. In the sides of these excavations the edges of 
the grooves lose themselves, so that there is a perfect continuity between 
each groove and the corresponding cavity. 

From the posterior edge of the operculum the integument is continued 
over the spine to within a very short distance of the point; by which 
means the spine is inclosed in a complete sheath for nearly its entire 
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length, and the groove at each side is converted into a perfect tube, 
extending from the conical cavity at the base, almost to the point of the 
spine. . 

The result of this arrangement is a structure beautifully adapted for 
the conveyance of a fluid from the base to the apex of the spine. 

The spines of the dorsal fin are also grooved, but the grooves disap- 
pear towards the base, after becoming superficial, and do not terminate 
in cavities similar to those at the bases of the spines of the opercula. 

I have not as yet been able to detect any specific gland connected 
with this apparatus. ‘There is, indeed, in the bottom of each of the 
conical cavities above mentioned, a small pulpy mass, which may pos- 
sibly be of a glandular nature ; but in ascribing to it the property of 
secreting the virus, I do nothing more than hazard a distant conjecture. 
It seems, indeed, to be chiefly composed of fatty matter; and on punc- 
turing my hand with a lancet, and introducing a little of this substance 
taken from a fish which had been about 24 hours dead, no phenomena 
of any interest were the result, there being merely a slight smarting 
produced, such as might be expected from the introduction of any such 
extraneous matter into 4 recent wound, and very different indeed from 
the intense pain produced by the sting of the living fish. The property 
of secreting the virus may probably with more truth be ascribed to the 


pulpy sheath of the spine ; but this, too, is nothing more than conjecture. 





New method of Drying Specimens of Plants. {Communicated for the 
Magazine of Natural History.| 


. About five years since I accidentally discovered the following method 
of drying specimens of plants; and not having seen it mentioned in any 
work, and also being able to procure finer specimens by this method 
than by any other with which I am acquainted, I feel desirous of making 
it public for the benefit of other botanists. The only apparatus necessary 
is half a ream, or a ream of brown paper, and a quire of double crown 
cap paper. I have found that size commonly called “ royal,” to be the 
most useful size for the brown paper. It should be tolerably smooth ; 
and that of the weight of about 55 lbs. per ream will be the best thick- 
ness. ‘The cap paper should be rather porous in its texture, and not 
too thick. It may be cut into half sheets, and each of these may be 
folded. The plan of proceeding will then be this: First, lay - 
upon a board or table a quire of the brown paper; lay upon it one of 
the folded half sheets of cap paper, between which the plant is to be 
laid out in the usual way; then place over it half a quire of the brown 
paper, and then another half sheet of cap paper, with a plant in it, then 
another half quire of brown, and so on till all the specimens are laid in. 
(Unless the specimens are very large, several might be laid between 
each half quire.) Finally, place the remainder of the brown paper on 
the top of the stack. Should the number of specimens requiring to be 
dried at one time be very great, it may perhaps be sufficient to lay a 
— of a quire between the specimens; but I should give the pre- 
erence to half a quire. The time which specimens will require to dry 
on this plan will of course vary according to the nature of the plants, 
VOL. IIL. 
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and the dryness of the weather; but in general a week will be sufficient 
in tolerably fine weather. The advantage in this plan — to me to 
be this: the brown paper being very flexible in every direction, exerts 
an equal pressure on every part of the plant to be pressed, while in the 
common way of drying plants (a board being used to give the principal 
pressure) considerable force is exerted on the prominent and more 
elevated parts of a specimen, such as the stem, &c. while the leaves 
and thinner parts rat eos shrivel in many plants, the thickness of the 
stem, &c. preventing an adequate pressure from being applied to them. 
This I have frequently foand to be the case in plants with a woody 
stem, as didens tripartita, senecio yacobe@a and aquaticus, pteris aquilina, 
eupatorium cannalinum, &c. &c. By the above method these difficul- 
ties are completely obviated. 
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Steam-Boat Evolutions. In a Letter to the Editor of the Nautical 
Magazine. By Rosert C. Avian, of H. M. steam vessel Volcano. 


I have now been upwards of three years in steam vessels, during 
which time I have had many opportunities of observing what may be 
done in them with regard to turning them round in a short space. 
Every one acquainted with the management of a steamer knows what 
can be done when going ahead. But not so when going “ back turn,’ 
for I have asked many persons serving in steam vessels, and found them 
unacquainted with the following facts. 

[ suppose a steam vessel to be lying-to under bare poles, on the 
larboard tack, with a breeze, the strength of which is from 2* to 6. 
She will lay-to with the wind a little abaft the beam, as at a in the 
figure. Put the helm a-port, and 
give her a back turn, and she will 


Se | 6} always come up with her stern to the 
| 7 wind. Ifthe wind be light, say 2 or 





3, she will generally come right round, 
and nearly to the spot from whence 
she started. If the wind be strong, 
she will not come round until she brings it on the starboard beam, as at 
4; and then, notwithstanding the helm being shifted to starboard, as 
indicated by the double line, she will again present her stern to the 
wind, and attain the position c. 

I shall here venture to insert the manner in which [ have endeavored 
to supply myself with a reason for this anomaly. 

There are two forces—the wind, and the paddle-wheels. If the wind 
acts equally on the fore and after parts of the vessel, and the paddle- 
wheels send her directly astern ; then, by the resolution of forces, she 
will move along the diagonal of the parallelogram represented by those 
two forces. But the wind acting on the fore part of the vessel, which 
im most steamers presents a much larger surface than the after part, 
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* See Nautical Magazine, vol. v, p. 64. 
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brings her stern to the wind: the paddle-wheels, as before, send her 
in the direction of her length. Now in going ahead, even with the 
assistance of the helm, the same vessel will take much more time as 
well as a much greater space to come into the direction of the wind 
than when she is going astern; and for a like reason—the same surface 
forward acts against her head coming to windward, as before it tended 
to bring her stern to the wind. 

| may seem to attach more importance to this subject than it deserves. 
I have been led to think that it may be interesting to some of your 
readers, and useful to those who may hereafter serve in steam vessels. 
With,a knowledge of the line traced by a steamer when going stern 
foremost, a commander may turn his vessel with certainty (providing 
the wind is favorable and there be no tide) in twice her own length, 
without the assistance of a rope. 

I shall conclude with the following remarks. In any vessel going 
ahead with the helm hard over, suppose a ship tacking, or a steam-boat 
altering her course, the fore part of the vessel is steady, while the stern 
makes the movement. Ina steamer going astern, the after part of the 
vessel is steady, while the fore part makes the movement. 

In a calm, a steamer will sometimes obey her helm when going 
astern, but it is not at all to be depended on: it is as well perhaps, for 
the sake of pintles, to keep it amidships. 

I have put the Volcano to the test so often, even in the crowded 
harbor of Alexandria, that I will venture to assert that it may be laid 
down as a certainty in steam-boat evolutions, that the stern will invari- 
ably come up into the wind with a back turn, and that in the stronger 
wind she will take less time and less space. 

Perhaps some of your nautical readers will favor us with their ideas, 
as to how far efficacious the helm is in a sailing vessel, when she has 
got sternway. 








On the Cause of Scurvy, and the means of Curing it. By Grorae 
Bupp, F. R. S., Fellow of Caius College, Cambridge, and Physician 
to the Seamen’s Hospital, ‘‘ Dreadnought.” 


Two centuries ago, scurvy was a common disease throughout all the 
northern countries of Europe. The writers, from whom we have de- 
rived accounts of it, agree in stating, that it generally showed itself to- 
wards the end of winter, or in the early part of spring, and that it uni- 
formly disappeared during summer mo autumn; but that it was at the 
close of long and severe winters, or when the country had been laid 
a by war, and during long sieges, that its ravages were principally 
elt. 

As agriculture and gardening improved, scurvy became gradually 
less frequent, and we have witnessed its almost complete extinction on 
land, as the influence of these arts has extended to the most remote 
parts of Europe and to the humblest classes. But even in recent times 
there are instances in which, under the peculiar circumstances I have 
specified, it has produced disastrous effects on shore. 

In the spring of 1795, it was general among the French soldiers in 
the army of the Alps; and in 1801, during the siege of Alexandria, it 
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ee among the inhabitants and garrison to a most frightful extent. 
uring the siege which was commenced by the English in May, and 
which lasted only to the end of August, 3500 scorbutic patients were 
received into the military hospitals which the French had established 
in that city. But it is not only in armies, and during sieges, that we 
meet with even modern instances of scurvy arising on land. In the 
reports of the inspectors of prisons, for the years 1836, 7, and 8, there 
is frequent mention of its occurrence in our gaols and prisons. 

These examples are sufficient to show that scurvy is not peculiar to 
seafaring men; but it is, unquestionably, during long voyages that its 
fatal effects have been most felt, and its existence as a prevaleni disease 
maintained. 

The narratives of all our early navigators abound with descriptions 
of the frightful ravages of scurvy. Vasco de Gama, who first discovered 
a passage to the East Indies by the Cape of Good Hope, in 1497, lost 
100 out of 160 of his men by this distemper. 

In the first voyage for the establishment of the East India Company, 
the equipment, consisting of four ships, with 480 men, sailed from 
England on the 2d of April, 1600; and by the time they arrived at 
Saldanha, on this side of the Cape of Good Hope, there had died of 
scurvy 105 men—nearly one-fourth of their complement. 

The memorable expedition under Lord Anson, in 1740 and _ the four 
following years, offers another example of the mortality formerly occa- 
sioned by scurvy during long voyages. At the end of two years from 
their leaving England, the vessels engaged in the expedition had lost, 
from this disease, a larger proportion than 4 in 5 of the original number 
of their crews. 

Scurvy continued to prevail in all the fleets of this country, until the 
year 1795, when an Admiralty order was first given for furnishing the 
navy with a = supply of lemon juice, which had been long known 
to a remedy for scurvy, and which some recent experiments had 
proved to be equally efficacious in preventing it. From this ime we 
may date the extinction of scurvy in the British navy. It has, indeed, 
shown itself on several occasions since, especially in some of the expe- 
ditions for the discovery of a north-west passage; but it has prevailed 
only in a slight degree, and has almost always been suppressed by an 
additional allowance of lemon juice. 

This happy result is far, however, from being realized in the com- 
mercial marine of this country. The means, which experience has 
proved to be of such certain slhniey; and which are so easily adopted, 
are in many instances neglected. In the space of a year and a half, 
nearly fifty cases of scurvy have been admitted into the Seamen’s Hos- 
yom Dreadnought ; and from information obtained from these patients, 

am led to estimate the number of sailors who have entered the port 
of London, affected with scurvy, during this period, at not less than 
double that number. The wretched condition of some of these men 
has convinced me, that the descriptions of the sufferings occasioned b 
scurvy, in voyages of the early navigators, have not been ‘eaiaameenaed. 
Most of the cases of scurvy received into the Dreadnought are from 
vessels that have come from the Mauritius, Sidney, Ceylon, China, or 
some port in India. 
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Causes or Scurvy.—Salt Provisions—In consequence of the fre- 

uent occurrence of scurvy at sea, and on shore in persons whose diet, 
like that of sailors, consisted chiefly of salt meat, it was at one time 
supposed to be occasioned by excessive use of salt. A more extended 
view of the circumstances under which scurvy arises is sufficient to show 
that this opinion is erroneous. The history of the disease furnishes us 
with numerous instances in which it has occurred in persons hving 
entirely on fresh provisions. No longer ago than the autumn of 1836,* 
scurvy prevailed to a great extent among our troops stationed in the 
New Province of Queen Adelaide, at the Cape of Good Hope; when, 
according to the report of Dr. Murray, the principal medical officer at 
the Cape, the men had no harassing duties, and were abundantly 
supplied with good fresh meat, without having had an ounce of salt 
provisions. They had been, however, a long time without fruit or 
fresh vegetables. 

The circumstance that scurvy may occur among persons living solely 
on fresh meat; and the fact, which the history af modern navigation 
has fully established, that it may be prevented for any length of time in 
persons who subsist on salt provisions, and can be readily cured even 
in those who continue the use of them, are sufficient to justify the con- 
clusion that salt has no share whatever in producing it. 

Sea Air—The frequency of this disease during long voyages, led 
also to the supposition that the sea air, or some unknown marine agency, 
had an especial influence in causing it. At present this opinion scarcely 
needs refutation. Modern experience has amply proved, not only the 
harmlessness, but the extraordinary salubrity of sea air; the fact, that 
it exerts no particular influence in the production of the scurvy was, 
however, first established by Captain Cook, who, in 1772, 3, 4, 5, in 
the Resolution, performed a voyage of three years and eighteen days, 
in all climates, from 52° N. to 71° S., with the loss of only one of his 
crew by disease. 

Cold : Moisture—-The fact that scurvy when it first attracted atten- 
tion, prevailed exclusively in northern countries, early led to the opinion 
that cold and moisture had a considerable share in causing it, and this 
opinion has been maintained up to the present time by the highest au- 
thorities on this subject. An attentive consideration of the history of 
scurvy is, I believe, sufficient to show that the influence of these causes, 
if indeed they have any influence, has been much overrated, and that 
the comparative immunity from this disease formerly enjoyed by fleets 
in warm latitudes, was mainly owing to supplies of oranges and other 
fruits, with which Cadiz, Madeira, or the islands of the West Indies, 
furnished them. 

Scurvy may occur in all climates; either on land or at sea; in persons 
who subsist on salt meat or fresh; and in situations in which the utmost 
attention is paid to cleanliness and ventilation. There is one condition, 
however, which is necessary for its production, namely, prolonged ab- 
stinence from succulent vegetables or fruits, or their preserved juices, as an 





* Autumn at the Cape corresponds to spring in the northern hemisphere. In the 
appearance of scurvy at that season, and in many other particulars mentioned by 

r. Murray, there is a perfect agreement with some of the accounts left us of the 
occurrence of scurvy in armies on the continent in the early part of last century. 
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article of food. When this condition is fulfilled, we find scurvy arising 
in persons whose situations are the most various in every other respect ; 
while not a single instance can be cited of its occurring in a person well 
supplied with these vegetables or fruits. This circumstance, together 
with the fact that scurvy is in all cases rapidly cured when a supply 
of such vegetables or fruits is furnished, lead us to consider the absti- 
nence in question as its essential and sole cause. I have said that this 
abstinence must be prolonged : it would seem, indeed, that in a person 
previously well supplied with vegetable juices, privation of them from 
two to five months is necessary to produce the disease. On land, scurvy 
has shown itself generally at the end of winter, or in spring: at sea, it 
has appeared after voyages of very different durations; in some cases, 
at the end of a month or six weeks; in others, after the lapse of five or 
six months. The difference depended on the time of year when the 
vessel left port, or rather on the previous diet of the men. The fatal 
effects of scurvy have, in fact, been most felt during sieges commenced 
in spring, and in voyages entered on in spring from cold countries. 
The siege and the voyage have in these cases prolonged it to the inha- 
bitants and the sailors—not the cold of winter, but abstinence from 
fresh vegetables, which, in former times, the cold of winter always 
occasioned.” 

Preventives.—The most powerful means for the prevention of scurvy 
is the use of oranges, lemons, limes, shaddocks—in fact, of any fruits 
of the orange tribe. I have already stated that lemon juice was first 
systematically introduced into nautical diet in 1795, by a general order 
of the Admiralty, and that it has completely realized the expectations 
of those who proposed it.t 

The present allowance of lemon juice in the navy consists of a fluid 
ounce, which, after ships have been a fortnight at sea, is served daily 
with an ounce and a half of sugar, to each of the men. 

It was originally sent to seain the form of a rob, made by evaporating 
the juice by a slow heat to the consistence of a thick syrup. This, 
however, was found to be very inferior to the fresh fruit; and it was 
in consequence recommended by Sir Gilbert Blane that the juice should 
be preserved by the addition of a certain portion of spirit, without the 
aid of heat. en prepared in this manner, its virtues seem unim- 
paired. 

The juice with which the navy is supplied is brought from Sicily, 
and kept good by the addition of one part of strong brandy to ten of the 

uice. 
: Most sour fruits are in all probability anti-scorbutic, and instances are 
well authenticated of the good effects of grapes and apples. 

As the expense of lemon juice offers some impediment to its employ- 





“I have already noticed the great prevalence of scurvy among the garrison at 
Alexandria, during the siege of that city, which was undertaken in May, and the 
dreadful mortality it occasioned in the first voyage for the establishment of the East 
India Company, which was commenced on the 2d of April. 


t In 1780, 1457 cases of scurvy were admitted into Haslar Hospital. In 1810, one 
of the physicians of that Hospital stated that he had not seen a case of it for seven 

ears; and in the four years preceding 1810, only two cases were received into the 
Naval Hospital at Plymouth. 
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ment in the merchant ships of this country to the extent necessary for 
the complete extinction of scurvy, it deserves to be ascertained whether 
the juice of apples, eerie like that of lemons, by the addition of a 
certain proportion of spirit, would not be an effective substitute. 

All succulent vegetables that are wholesome are, perhaps, as well as 
fruits, more or less anti-scorbutic ; and this property seems to be pos- 
sessed in a high degree by many of the vegetables in common use—as 
the cabbage, turnip, radish, water cress, &c. In the earliest notices 
of scurvy, mention is made of the efficacy of herbs of this class in its 
treatment. ‘The strongest proof of this efficacy is to be found in the 
fact that the disease, when it occurred on land, uniformly disappeared 
during smmer and autumn, and that it gradually became less frequent, 
as the consumption of vegetables increased. 

There seems to be no country naturally destitute of remedies for the 
scurvy. ‘The fruits of tropical and temperate climates are replaced in 
countries within the polar circle by herbs of almost equal virtue. We 
are told that in Greenland, where scurvy was formerly very common, 
the natives employed sorrel and scurvy-grass together; and that, by 
the use of these herbs, which were put into broths, the most advanced 
cases were speedily cured; and Sir Edward Parry, in the narrative 
of his first polar expedition, has given from his own experience an in- 
stance of the good effect of sorrel, when in consequence of a serious 
loss of lemon juice, from the bursting of the bottles by the frost, he was 
under the necessity of discontinuing the daily allowance of this article. 

It appears that vegetables are most anti-scorbutic when eaten raw. 
Herbs in the form of salads are more efficacious than when boiled, or 
in any way prepared by heat; and their anti-scorbutic properties are 
entirely destroyed by drying. But when vegetables are preserved as 
vickles, their anti-scorbutic properties are retained. It was observed 
that Dutch ships were formerly much less subject to scurvy than our 
own; and in some instances, when our fleet has acted in concert with 
that of the Dutch, our sailors have become affected with scurvy, while 
the Dutch have continued free from it. ‘This immunity on the part of 
the Dutch was owing to the use of sour krout, which was regularly 
supplied to their ships. 

In 1780, sour krout was furnished to the navy of tins country; and 
in the history of our fleets about that time, we meet with many proofs 
of its good effects. The allowance was two pounds a week to each 
man. 

Sour krout is prepared in the following manner :—The soundest and 
most solid cabbages sliced, as we slice cucumbers, are put into a barrel 
in layers, hand high; over each layer is strewed a handful of salt and 
caraway seeds; the whole is then rammed down, and the process 
repeated till the barrel is full, when a cover is put over it, and pressed 
down with a heavy weight. After standing some time in this state, the 
cabbage begins to ferment, and it is not till the fermentation has entirely 
ceased that the barrel is finally shut up. Vinegar is not, as some have 
imagined, employed in the preparation of sour krout. 

In Austria, and in several parts of Germany, people formerly ate sour 
turnip, which was prepared in the same manner as sour krout : in fact, 
most vegetables may be preserved by this process, and I most strongly 
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recommend a trial of it, with scurvy grass and sorrel, to navigators who 
"¥ in future be compelled to winter in the Polar Seas. 

he fir tribe have long been noticed for their anti-scorbutic proper- 
ties; and from a very early period a decoction of fir tops has been a 
popular remedy for scurvy in Sweden and other countries in the north 
of Europe. The common fir was first employed for this purpose, but 
other varieties of the tribe may be substituted for it; since they all, 
however various their mode of growth, seem to have similar medicinal! 
virtues, and great efficacy in the prevention and cure of scurvy. 

Onions, garlic, and vegetables of the same class, were at one time 
much used for the prevention of scurvy at sea; but they have been 
superseded by equally efficient and more economical means. 

Potatoes, also, when raw, appear to be anti-seorbutic ; and Sir Gilbert 
Blane informs us, that in 1780, they were used with advantage in the fleet. 
They will keep a considerable time in a warm climate, and im point of 
economy have anadvantage over mostarticlesemployed as anti-scorbutics. 

Fermented Liquors.—Spruce beer seems to be the most efficacious 
of fermented liquors. We have abundant proof that it is not only an 
effectual preventive of scurvy, but an excellent remedy ; and it has this 
advantage, that materials for it can often be procured at all seasons, in 
countries in high latitudes, where the scarcity of fruits and vegetables 
renders a powerful anti-scorbutic valuable. These materials can also 
be carried about, and used occasionally ; a plan adopted by Capt. Cook 
with great advantage. 

Malt liquors possess similar virtues. Frequent notices of the benefit 
derived from the use of small beer at sea, are to be met with in the 
writings of our naval physicians; and instances are also to be found, 
which afford evidence of the anti-scorbutic properties of cider. 

Wine ranks next to spruce beer and malt liquors-in efficacy, and it 
is perhaps to the habitual use of it that French fleets have been gene- 
rally less subject to scurvy than our own. The superiority of wine 
over spirits in this respect has been frequently remarked: and Sir 
Gilbert Blane was so convinced of it, that in a memorial presented to 
the Admiralty in 1781, he recommended the substitution of wine for 
rum in the victualing of the fleet. 

Vinegar.—T he good eftects derived from the use of lemons and other 
sour fruits were naturally attributed to their most striking quality, acid- 
n and it was imagined that vinegar would prove of equal service. 

hese expectations, however, have not been fully realized. I have met 
with many instances of the occurrence of scurvy in a high degree, in 
ships well supplied with vinegar, even in voyages of moderate duration ; 
but in the cases in which I have witnessed the disease in the most ag- 

ravated form, the crews had no regular allowance of this article. 

rom the facts that have fallen under my own notice, I am led to ascribe 
to it some anti-scorbutic virtue, greater a than that of malt liquors 
or cider, but not sufficient to render it a substitute for lemon or lime 
juice. There is some discrepancy in the testimony of naval physicians 
race the anti-scorbutic properties of vinegar, which renders it 
probable that these vary in some degree with the material from which 


the vinegar is prepared. 
(TO BE CONTINUED.) 
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On the application of Native Alloy for Compass Pivots. By Captain 
E. J. Jounson, R. N. [Extracted from proceedings of the British 
Association for the Advancement of Science. | 


Among those portions of a ship’s compass which most affect its work- 
ing, are the pivots and caps on which the needle and card traverse, and 
which, like hie balance of a chronometer (but of far more importance 
to the practical navigator) should not only be fitted with the most scru- 
pulous attention to accuracy, but be made of materials capable of main- 
taining a given form under the trials to which such instruments are 
necessarily exposed. Having examined a great variety of compasses 
which had been used at sea, wherein Capt. Johnson noticed that their 
pivots were generally injured, and often by rust, he searched numerous 
records of experiments for its prevention, and for improving the quality 
of steel in other respects, by means of alloys of platinum, palladium, 
silver, &c. (he alluded particularly to the experiments of Dr. Faraday 
and Mr. Stoddart); and Mr. Pepys having obligingly supplied Captain 
Johnson with specimens of similar kinds of steel to those used by them, 
these examples, together with pivots made of the ordinary kind of steel, 
and hardened and tempered in the manner recommended by eminent 
instrument makers, were placed ina frame for experiment ; and to these 
again Captain Johnson added certain contrivances of his own, such as 
rubbing a steel pivot with sal-ammoniac, then dipping it into zinc in a 
state of fasion, and afterwards changing the extreme point. Some spe- 
cimens he coated with a mixture of powdered zinc, oil of tar, and tur- 

entine ; and others again were set in zinc pillars, having small zinc 
caps, through which the extreme point of the pivot weitreted after the 
manner of black lead through pencil tubes. The whole of the specimens 
were then placed in a cellar, occasionally exposed to the open air, exa- 
mined from time to time during more than half a year, and their several 
states, as respected oxidation, duly registered. ithout going into the 
details of this register, the general result was, that not any of the kinds 
of steel pivots used in this trial, except such as were coated with zinc, 
remained free from rust, while the pivot made of the “ native alloy” 
which is found with platinum, completely retained its brilliancy. Capt. 
Johnson then a a | a more severe test to this singular substance, first, 
by placing sul sheiits acid, and then nitro-muriatic acid upon it; but even 
mt this trial he could not observe that any change had been effected, 
although the blade of a penknife, subjected to a similar process, was 
rusted to the centre. Having enumerated the facts respecting the trials 
to which he had subjected this curious material, Capt. Johnson stated 
the conclusion that he had come to, namely, that it is sufficiently tough 
not to break, and hard enough not to bend, under the trials to which it 
would be fairly exposed ; and that being alike free from magnetic pro- 
perties and liability to oxidation from exposure to the atmosphere, it 
possesses the requisite qualities for the pivot of the mariner’s compass ; 
and he could not but anticipate that, when fitted with a ruby cap to 
correspond, it would be found greatly to improve the working. Besides 
the application of this substance for compass pivots, Captain Johnson 
stated that it might probably be found advantageous for other instru- 
ments, and especially for the points of the axes of the dipping needles 
fitted, on Mr. Fox's plan, for use on board ship. 
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Mr. Hawkins has used this “ native alloy” for several years in tipping 
the points of pens, and not a single instance exists of any of these pens 
showing the least symptom of wear. He tried native alloy ona cap, 
in comparison with ruby, when he found that in the same circumstances 
the ruby was ground away with diamond rust twice as rapidly as the 
native alloy. He had made engravers’ tools of the same metal; and 
when made too sharp they cannot be blunted on the Turkey stone, but 
only by diamond dust.—Sir J. Robison could bear testimony to one of 
Mr. Hawkins’s pens, which he had used for years, not being at all 
changed.—Mr. Hawkins stated that this alloy consists of native crystals 
of osmium and iridium in conjunction with platinum. 
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On the Corrosion of Cast and Wrought Iron in Water. By Rosert 
Mauer, Assoc. Inst. C. E. §c. [Extracted from proceedings of the 


London Institution of Civil Engineers.| 


This communication is one of those forwarded to the Institution in 
consequence of the Council having considered this subject a suitable 
one to compete for the Telford Premiums; and the author having been 
long engaged in making experiments on this subject at the request of 
the British Association, refers in the introductory part of this paper to 
the contents of that report, which may be viewed as a “ précis” of the 
state of our knowledge on the subject to the year 1839, together with 
original researches forming the basis of the present results. This com- 
munication is accompanied by a most elaborate set of tables of results ; 
but these laborious investigations being yet in progress, the author 
directs his special attention to so much only of the subject as may be 
necessary for their elucidation, divesting his remarks as much as possible 
of a purely chemical character, and confining them to those practical 
conclusions which are of immediate use and importance to the engineer. 

The tables of results are altogether twelve in number. The first five 
contain the data and results of the chemical or corroding action of sea 
and fresh water on cast and wrought iron under five several conditions, 
during a period of a year and ten months; and these five series of ex- 
periments are so codrdinate with each other as to form one connected 
and comparable whole, whence the relative rates and absolute amounts 
of corrosion of cast and wrought iron—by, 1. clear sea water, 2. foul 
sea water, 3. clear sea water at temperature 115°F., 4. foul river water, 
and 5. clear river water—may be ascertained. The corrosive action 
of water and air combined produces on the surface of cast or wrought 
iron a state of rust possessing one of the five following characteristics— 
1. uniform, 2. uniform with plumbago, 3. local pitted, 4. local pitted, 5. 
tubular—or of two or more of these characteristic conditions in combi- 
nation; these facts for 82 different specimens of British and Irish cast 
iron—together with their original external characters, mode in which 
they were cast, specific gravity, dimension and weight before and after 
immersion, loss of weight per square inch of surface, this loss referred 
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_ to a standard bar, and the weight of water absorbed for clear sea water 
—compose Table I. The four subsequent tables contain similar results 
for specimens of iron immersed under the other four conditions men- 
tioned above. These five tables contain also the results of the corrosion 
of certain cast iron protected by either of ten several paints or varnishes, 
the results of which are comparable with those for the unprotected iron. 
Table VI exhibits the general comparison of the results set forth in the 
preceding tables for specimens of iron one inch thick, and reduced to 
one common or equal period of immersion. Table VII shows the 
average loss of all varieties of cast iron experimented on per square inch 
of surface. Table VIII, the average calculated amount of corrosion 
(assumed uniform) of various specimens of cast and wrought iron per 
superficial foot of surface at the end of one century. From these tables 
it appears, that the metallic destruction or corrosion of the iron is a 
maximum in clear sea water of the temperature of 115° I.—that it is 
nearly as great in foul sea water—and a minimum in clear fresh river 
water. 

Iron, under certain circumstances, is subject to a peculiar increase of 
corrosive action—as, for instance, cast iron piling at the mouth of tidal 
rivers—from the following cause. The salt water being of greater 
density than the fresh, forms at certain times of tide an under current, 
while the upper or surface water is fresh; these two strata of different 
constitutions coming in contact with the metal, a voltaic pile of one solid 
and two fluid elements is formed; one portion of the metal will be in 
a positive state of electrical action with respect to the other, and the 
corrosive action on the former portion is augmented. The lower end 
of an iron pile, for instance, under the circumstances just mentioned, 
will be positive with respect to the other, and the corrosion of the lower 
part will be augmented by the negative state of the upper portion, 
while the upper will be zse/f preserved in the same proportion. From 
this theoretical view may be deduced the important practical conclusion, 
that the lower parts of all castings subject to this increased action should 
have increased scantling. 

The increased corrosive action of foul sea water may be referred to 
the quantity of hydrosulphuric acid disengaged from putrefying animal 
matter in the mud, converting the hydrated oxides and carbonate of iron 
into various sulphurets, which again are rapidly oxidized further under 
certain conditions, and becoming sulphates are washed away. Hence 
the rapid decay of iron in the sewerage of large cities, and of the bolts 
of marine engines exposed to the bilge water. The corrosive action 
being least in fresh water, may be partly referred to this being a worse 
voltaic conducting fluid than salt water. 

It appears also that wrought iron suffers the greatest loss by corrosion 
in hot sea water; which fact has led the author to inquiries, with refer- 
ence to marine boilers, at what point of concentration of the salt water, 
whether when most dilute, after the common salt has begun to deposit, 
or at a farther stage of concentration, the corrosive action on wrought 
iron is the greatest, and he points out the important practical use which 
ean be made of this information. It appears also, that the removal of 
the exterior skin of a casting greatly increases the corrosive action of salt 
water and its combined air, so that the index of corrosion under these 
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circumstances is not much less than that of wrought iron, and in clear 
river water is greater. 

It farther appears, that chilled cast iron corrodes faster than the same 
sort of cast iron cast in green sand, and that the size, scantling, and 
perhaps form of a casting, are elements in the rate of its corrosion in 
water. The explanation of these facts is to be found in the want of 
homogenity of substance, and the consequent formation of numerous 
voltaic couples, by whose action the corrosion is promoted. It is also 
observable that the corroded surface of all these chilled specimens is 
tubular. 

It appears also that, in castings of equal weight, those of massive 
scantling have proportionately greater durability than those of attenuated 
ribs-and feathers. Hence appears also the great advantage of having 
all castings, particularly those intended to be submerged, cooled in the 
sand, so as to insure the greatest possible uniformity of texture. The 
principles now stated afford an explanation of the fact often observed, 
that the back ribs of cast iron sheet piling decay much faster than the 
faces of the piles. It is also probable that castings in dry sand and loam 
will, for these reasons, be more durable than those cast in green sand. 
The general result of all these experiments gives a preference to the 
Welsh cast iron for aquatic purposes, and to those which possess close- 
ness of grain. Generally, the more homogeneous, the denser and closer 
grained, and the less graphytic, the smaller is the index of corrosion for 
any given specimen or make of cast iron. 

The author next proceeds to the important question of the protection 
afforded by paints and varnishes. White lead perishes at once in fou) 
water, both fresh and salt; and caoutchouc dissolved in petroleum ap- 

ars the most durable in hot water, and asphaltum varnish or boiled 
coal tar laid on while the iron is hot under all circumstances. The zinc 
paint, which is now so much noticed as an article of commerce, the 
author has analyzed, and states its composition as— 


Sulphuret lead moss come caus. 906 
Oxide zine 

Metallic zine 

Sesqui-oxide iron 


Silica 


It may, @ priori, be considered likely to produce a most excellent body 
for a sound and durable paint under water. The black oxide of man- 
nese has no advantages but that, of being a powerful drier. The 
efects of all oil paints arise from the instability of their bases ; the acids 
which enter into the constitution of all fixed oils readily quit their 
weakly positive organic bases to form salts with the oxides of the metal 
on Which they may be laid. Hence we must look for improvements in 


our paints to those substances among the organic groups which have 


r stability than the fat or fixed oils, and which, in the place of be- 
ing acid or haloid, are basic or neutral. The heavy oily matter obtained 
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from the distillation of resin, called resenien, and eupion, obtained from 
ed oil, have valuable properties as the bases of paints. 

Tables LX and X contain the results as to the corrosion of cast iron 
in sea water when exposed in voltaic contact with various alloys of 
copper and zinc, copper and tin, or either of these metals separately, 

er square inch of surface. It appears that neither brass nor gun metal 
hes any electro-chemical protective power over iron in water, but on 
the contrary promotes its corrosion. This question is only a particular 
case of the following general question: viz. if there be three metals, 
A, B, C, whereof A is electro-positive, and C electro-negative, with 
respect to B, and capable of forming various alloys, 2 A+C....A+ 
C....A+2C; then if B be immersed in a solvent fluid in the presence 
of A, B will be electro-chemically preserved, and A corroded, and vice 
versd. If B be so immersed in the presence of C, B will be dissolved 
or corroded, and C electro-chemically preserved; the amount of loss 
sustained in either case being determined according to Faraday’s “ ge- 
neral law of volta-equivalents.”’” The tables show that the loss sustained 
by cast iron in sea water, as compared to the loss sustained by an equal 
surface of the same cast iron in contact with copper, is 8°23: 11:37; 
and when the cast iron was in contact with an alloy containing 7 atoms 
of copper and 1 of zinc, the ratio was 8:23 : 13°21; so that the addition 
in this proportion of an electro-posttive metal to the copper produces an 
alloy (a new metal, in fact) with higher electro-negative powers, in 
respect to cast iron, than copper itself. The author discusses many 
results equally remarkable, and is therefore enabled to suggest by its 
chemical notation the alloy of “ no action,” or that which in the presence 
of iron and a solvent would neither accelerate nor retard its solution, 
one of the components of this alloy being slightly electro-negative, and 
the other slightly electro-positive, with respect to cast iron. These 
results will also enable some advances to be made towards the solution 
of the important problem proposed by the author in his former report, 
viz. “the obtaining a mode of electro-chemical protection, such that 
while the metal (iron) shall be preserved, the protector shall not be 
acted on, and the protection of which shall be invariable.” 

Table X exhibits especially the results of the action of sea water on 
cast iron in the presence of copper and tin or their alloys. It appears 
that copper and tin being both electro-negative with respect to cast iron, 
all their alloys increase or accelerate the rate of corrosion of cast iron in 
a solvent, though in very variable degrees; the maximum increase is 
produced by tin alone, thus indicating that this metal (contrary to what 
was previously believed) is more electro-negative to cast iron than 
copper. Hence the important practical deduction, that, where sub- 
merged, works in iron must be in contact with either alloy, viz. brass 
or gun metal; common brass, or copper and zinc, is much to be prefer- 
red. These experiments will also serve to demonstrate the fallacy of 
many of the patented so-called preservatives from oxidation, which are 
brought before the public with so much parade. 

The author lastly proceeds to the subject of the specific gravity of cast 
iron, tables of which are added to the preceding. The specific gravities 
here recorded were taken on equal sized cubes of the several cast irons 
cut by the planing machine, from bars of equal size, cast at the same 
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temperature, in the same way, and cooled in equal times. Many of 
these results differ considerably from those given by Dr. Thompson and 
Mr. Fairbairn; which the author refers to the probability that those of 
Dr. Thompson were taken from pieces of the raw pig, and those of Mr. 
Fairbairn by weighing in air equal bulks cut from the mass by the chisel 
and file, by which latter process the volume is liable to condensation. 
The experiments of Mr. Fairbairn and Mr. Eaton Hodgkinson seem to 
show that the ultimate strength of cast iron is in the ratio of some func- 
tion of the specifie gravity dependent upon the following conditions : 
viz. 1. the bulk of the casting; 2. the depth or head of metal under 
which the casting was made ; 3. the temperature at which the iron was 
poured into the mould; 4. the rate at which the casting was cooled. 

In Table XI, all the irons experimented on are arranged in classes, 
according to the character of the fracture ; for which purpose the terms 
—l. silvery, 2. micaceous, 3. mottled, 4. bright gray, 5. dull gray, and 
6. dark gray—have been adopted by the author as a sufficient. basis on 
which to rest a uniform system of nomenclature for the physical charac- 
ters of all cast irons, as recognizable by their fracture ; and it is to be 
wished that experimenters in future would adopt this or some other 
uniform system of description, in place of the vague and often incorrect 
characteristics commonly pred to the appearance of the fracture of 
cast iron. 

The twelfth and last table contains the results of a set of experiments 
on the important subject of the increase of density conferred on cast iron, 
by being cast under a considerable head of metal, the amount of which 
condensation had not been previously reduced to numbers. It shows 
this increase of density in large castings, for every 2 feet in depth, from 
2 to 14 feet deep of metal. 

A very rapid increase of density takes place at first, and below 4 feet 
in depth a nearly uniform increment of condensation. 

The importance of these results is obvious ; for, if the ultimate cohe- 
sion of castings be as some function of their = Mgnt gravity, the results 
of experiments in relation to strength, made on castings of different 
magnitudes, or cast under different heads, can only be made comparable 
by involving their variable specific gravities in the calculation. 





———— 
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Hints to Engineers—I have resumed my pen to hint a few subjects 
for the consideration of your correspondents, the elucidation or discuss- 
ing of which would interest, I am convinced, a portion of your readers, 
as well as your humble servant, JAMES SCOTT. 

1. On the best means of ventilation to be adopted in coal mines, so 
as to prevent in*part, if not altogether, that appalling waste of human 
life to which the present mode of conducting those works is so frequently 
hable. 

2. On the embankments of estuaries and other inlets on the British 
coasts, by which an immense advantage may be obtained from the flux 
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and reflux of the tides, applicable as a motive power to machinery of 
various descriptions. 

3. On the best method or methods for forming reservoirs on the de- 
clivities of hills and mountains, by which the ruinous effects of sudden 
thaws may be prevented, and the water so collected made available as 
a moving power for manufacturing establishments, irrigation of the soil, 
and other purposes. 

4. On the formation of dam-dykes, so as to form the least impediment 
to the upward progress of the salmon, protecting the interests of the 
proprietors of fisheries, without infringing the rights of the mill owners. 

5. On condensation of a power running to waste, such as water during 
the night, and similar intervals, so as it may afterwards be made avail- 
able when required. 

[The foregoing hints have been sent to us by an old friend, who 
possesses talents of first order, both for acuteness and range, and who 
has had most extensive practical experience. It will be seen that every 
one of the suggestion is of great national interest—Ed. Lond. Surv. §v.] 


American Copper.—A late number of the Wisconsin Enquirer says, 
that Messrs. W. Alford and P. W. Thomas, of New Baltimore, in that 
territory, have met with complete success in their experiments on 
smelting copper ore. ‘They constructed a very simple furnace, which 
cost only ten dollars, in which they smelted, on the 28th of September 
last, 2500 lbs. of ore, from which they obtained nearly 700 lbs. of good 
pig copper, pronounced by competent judges to be superior to the 
South American pig copper. ‘The time occupied in procuring from the 
ore the above amount of copper was only nine hours. Neither Mr. 
Alford nor Mr. Thomas had any experience in the business of smelting, 
and the result is justly deemed a matter of great consequence to that 
territory, which abounds in rich copper ore. 


Discoveries in Nature. {In a letter to the editor of the N.Y.Beacon.|— 
In these stirring times of intellectual activity and progress, to make a 
small advance in the direction of truth is worthy any man’s ambition, 
and even a failure in the attempt is creditable to his zeal. Under this 
impression, L present.to your notice a summary of my experiments and 
observations made during a considerable period of mental exertion in 
the cause of science, and I purpose in the course of the following year, 
God willing, to give to the public a detailed account of my labors. My 
object in thus troubling yourself and a few other of my friends, with 
these perhaps even speculations, is to anticipate competitors in the same 
field of discovery, and to establish the claim of priority, if merit should 
eventually be found to attach to them. If they are worthy of your 
acceptance, please dispose of them as you may think proper. 

Your friend, &c. SERRELL WOOD. 

The following principles I hope to prove by fair induction from ob- 
servations and acknowledged premises, viz :— 

1. That the two great forces, par excellence, in nature, are caloric 
and electricity—all others being mere modifications of their action; that 
they are antagonist agents, and preserve the equilibrium of the universe 
—the former giving to matter a property of elasticity or centrifugal 
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direction, the latter of gravitation or centrifugal tendency ; in other 
words, that caloric is the cause of positive expansion and relative levity 
—electricity, of positive condensation and relative weight; that both 
are appreciable by our senses as possessing a power of resistance. 

2. That every atom of matter is united with a fixed proportion of 
these fluids, by which its identity is maintained and ultimate qualities 
determined. 

3. That these agents not only exist in the aforesaid relation to atoms, 
but in that usually termed combined and free, with regard to masses ; 
the former or latent being chemically combined in definite proportion, 
the latter variable and held in suspension. 

4. That if our globe were divided into an indefinite number of con- 
centric layers or belts, the outer ones, although much more extensive 
in surface than the inner and more circumscribed, must contain the 
same absolute amount of caloric and electricity, and that any derange- 
ment or departure from order is soon compensated by the laws of equi- 
librium of forces, viz. those of decomposition and recomposition, those 
of conduction, conversion, radiation, sparks, lightning, &c. 

5. That matter, apart from these imponderables, must be considered 
as poe inert, and in the abstract inconceivable. 

6. That all the phenomena of movement or existence are referable to 
these all-pervading agents; and that both in the organized and unor- 

nized kingdoms the same general law prevails. 

Finally, Ric if such a theory can be established, many of the hitherto 


abstruse points of mechanical and even vital philosophy, " be satis- 


factorily explained ; such as the nature of light, the cause of chemical 
affinity, magnetism, galvanism, electrical induction, and various pheno- 
mena of the nervous and vascular systems. 

P. S.—The additional suggestion, in particular, I wish to place on 
record is, that nitrogen, | suspect, is a compound of a radical and oxy- 
gen, and possesses alkaline properties, when united with hydrogen, in 
greater proportion than that required to form water; thus resembling 
the other alkalies and earths, which I presume are similarly composed 
of oxygen, a metallic radical, and diverse quantities of hydrogen in ex- 
cess. xacids, on the other hand, I conceive, to consist of a radical 
united with oxygen in excess, giving them acid properties, and causing 
them to be neutralized by the excess of hydrogen in alkalies; so that 
potassium, sodium, &c. I regard as compounds of potassion and sodion, 
with different proportions of hydrogen—the former positive, the latter 


negative. 


New Portable Boat—An experiment was made a few days since, in 
the water in the Royal Park of Monceaux, near Paris, in presence of 
his Royal Highness the Duke of Orleans, the Minister of Public Works, 
and Gen. Darnile, of a boat of a peculiar construction, invented by a 
M. Leclerc. The boat in question is capable of carrying 43 soldiers, 
with their arms and accoutrements, and only weighs 400 lbs. It was 
launched into the water with great ease by four men. With all its 
freight on board, it drew very little water. hen not in use, it can be 
folded up and packed in a case formed of some of its parts. It can be 
unpacked and prepared for use in about fifteen minutes. It has been 
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before tried in very rough weather on the Seine, loaded very heavily 
with casks of wine, and has been found perfectly safe. In an economi- 
cal point of view it is also well worthy of notice, as its cost is consider- 
ably less than boats capable of bearing the same quantity of goods or 
passengers. The parties present were highly pleased, and expressed 
themselves in terms of satisfaction to the inventor. 





Sulphur from Iceland—The Thingore, Jensen, of Copenhagen, ar- 
rived here last week from Iceland, with a cargo of sulphur. We are 
led to believe that in future this sequestered country will supersede the 
necessity of applying to His Sicilian Majesty for this useful article, and 
show to the world that our merchants can be supplied independently 
of his kingdom, and app be the means of more speedily bringing 
the sulphur dispute to a satisfactory adjustment. Shipping Gazette. 





Plastic Galvanism.—The method discovered by M. Jacobi, of pro- 
curing by means of electricity convex impressions, or impressions in 
relief, similar to the outline of a given model, continues to be applied in 
France with success. This process, to which M. Jacobi has given the 
name of “ plastic galvanism,” consists in decomposing, by means of an 
electric current, a solution of sulphate of copper in which the mould 
that receives the impression is placed. The moulds may be of metal, 
of wax, of wood, of plaster, or even of stearine. When M. Jacobi 
makes use of a mould that is not metallic, he covers the surface of it 
with graphite or plumbago. The process of M. Jacobi has already 
been turned to considerable advantage in Russia, in those manufactories 
where articles of luxury or of domestic use are manufactured. It has 
also been applied by its inventor to reproduce the photogenic image 
formed in the Daguerreotype. M. Jacobi makes use of one of the me- 
tallic plates on which an image has been obtained by the process of M. 
Daguerre, as a mould in the apparatus where the galvanic reduction 
of copper is effected. After 24 hours’ exposure to an electrical current, 
he has obtained a galvanic tableau with a distinct impression of the 

hotogenic image. Methods similar to these have been employed b 
{. Bocquillon, in Paris, to produce very extraordinary metallic moulds 
from the printed impressions of vignettes, &c. and the attempts at cop- 
perplate engravings by means of this process, which M. Richoux has 
just presented to the French Academy, show a degree of neatness and 
finish that is inferior to nothing of the kind which has been undertaken. 
Inventors’ Advocate. 

Wire Rope for Standing Rigging.—Our local trade promises to re- 
ceive a fillip, if it does not derive a permanent benefit, from the appli- 
cation of wire rope to the standing rigging of vessels. Those of our 
readers who are at all acquainted with nautical affairs, are, no doubt, 
aware that, during the few past years, iron has very generally super- 
seded rope in soak parts of a ship’s rigging as are permanent, and not 
subject to friction. In steamers, the use of iron as a substitute for rope 
has of course been carried to a greater extent than on board sailing 
vessels; but we hear that in both classes it promises to be much more 
extensively employed than ever, in consequence of the adaptation of a 
wire to the purposes of the small descriptions of rope. The advantages 
VOL. Ill. 9 
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to be obtained are, that the rigging of wire is smaller and lighter than 
of rope; and as it offers much less resistance to the wind, is of great 
advantage in beating to windward. The cost too is much less, and the 
durability greater. In several trials lately made at Liverpool, the fol- 
lowing results were ascertained :— 


1 inch wire broke at 2tons 1 cwt. 
13 - * 5 tons 0 cwt. 
23 rs, “ 8 tons 14 cwt. 


Other sizes were also tried with proportionate success: and it should 
be remarked, that a three-inch hempen rope, of the best quality, broke 
at 2tons | cwt. Another good quality of the wire is its elasticity, 
which, though not of course equal to that of hemp rope, is quite suffi- 
cient to counteract the effects of a sudden jerk while a vessel is rolling 
heavily at sea. One comparatively short length of wire rope that was 
tried, stretched 184 inches before it broke. A very short length of 14 
inch stretched 6 inches. The machine on which the tests were made 
is very ingenious, and of tremendous multiplying power: it is that on 
which iron cables for the largest ships are put to their utmost tension 


of many tons. On the whole, it was considered that the trial was very 
successful. Staffordshire Examiner, 


Preservation of Fish——Fish can be kept alive for several days, by 
means of spirituous liquors. Carp and tench may be preserved in win- 
ter for 15 or 18 days, and pike for 12 days, by placing a piece of bread 
soaked in brandy in their mouths, and burying them in snow, or even 


in straw or hay. In summer, beer or wine answers as a substitute for 
brandy, when they should be inclosed in moss or grass saturated with 
the same liquor. They are brought to life again by wrapping them up 
in wet linen, after having taken the piece of bread out of their mouths, 
and then putting them into fresh water. Eels are much more tenacious 
of life. It is ‘sufficient to put them into a vessel with damp earth and 
fresh grass. Maidetone Gazette. 


Ancient Artillery—The cutter Lalla Rookh, belonging to Messrs. 
Deane and Edwards, left Portsmouth on Wednesday last, bound to 
Woolwich Arsenal, with several more of those antique iron cannon, of 
which they have recovered so many of late from the Mary Rose, at 
Spithead, which was sunk there in the reign of Henry the 8th, when 
Sir G. Carew and nearly 600 men perished. Two of the above and 
the last obtained are the largest and most perfect specimens of the pri- 
mitive guns of any they have recovered, and clearly show the extra- 
ordinary manner in which they were used, which was by removing two 
iron wedges and a block of wood at the breech, and sliding back the 
chamber from the main body of the gun, which, when charged with 

wder, and the stone shot deposited in the inner part of the large bore, 
is to be replaced and again secured with the wedges and block ; so that 
it appears neither the powder nor shot was put in at the muzzle end. 
There are several parts of guns of similar make in the Tower of London 
and other repositories, but it is believed none to be found but these 
which show the precise method by which they were used. Messrs. 
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Deane & Edwards’s operations are closed for the season, after having 
recovered one brass and about twenty iron guns, with iron and granite 
shot, warriors’ bows, part of the mainmast, an anchor, a pump, and 
several human skulls, a quantity of timber, and a variety of interesting 
relics and antiquities, which, although immersed in the deep for the 
term of 295 years, are still in a high state of preservation. Had Messrs. 
Deane & Edwards been fortunate enough to have met with one or two 
more brass guns, it would have been a better compensation for their 
services, which are really of great national importance to the naval and 
mercantile interests in improving the desirable anchorage of Spithead, 
their operations being carried on entirely by means of their own private 
funds, without any assistance, depending alone for remuneration upon 
their chance of success, and the value of the property which they may 
discover. Kent Herald 





Largest Volcano in the World.—From communications just made to 
the Geographical Society, it appears that Kiruca, a burning mountain 
in Owyhee, one of the Sandwich Islands, has a crater more than nine 
miles in circumference, and lately threw forth a lake of liquid lava one 
mile long by half a mile broad, emitting intense heat, and glowing with 
extreme brilliancy. 





Singular Circumstance-—A few days since, during the raging of one 
of the late violent hurricanes, a fine specimen of the stormy petrel, one 
of “ Mother Carey’s chickens,” was picked up on Bagshot-heath, by 
Lord William Beresford. The bird is about 7 inches in length, and 
measures across the wings, from tip to tip, 16 inches. It is a most rare 
occurrence for a bird of this description to have been found inland. 
The “ chicken” is in the possession of Mr. William Burt, of Windsor, 
and is being stuffed as a curiosity. 





Lead.—lIt appears from a statement furnished by the Collector of this 
port to the Hon. J. D. Doty, delegate in wah oy from Wisconsin, at 
the request of the latter, that the quantity of domestic lead exported 
from the port of New-York during the first three quarters of the present 
year, was 527,850 lbs. In the first quarter of the year, 302,546 lbs. of 
foreign. 

In connection with these facts, we publish the annexed statement from 
a late number of the Missouri Republican :— 

Important discovery of Lead.—We learn that a discovery has been 
made in the lead mines in the southern part of this state, ri new de- 
scription of lead ore, which is likely to work an important revolution in 
the cost of the article. In the southern mines there is a species of ore 
which abounds in immense quantities, called by miners “ chiens min- 
eral.” There are several different descriptions of it; but the more 
common is that of a porous stone, of great weight, lying on the surface 
or near to it. This drybone mineral has always been esteemed to be 
of no value, and has in most cases been greatly in the way of the miners 
when opening new leads or digging for the blue mineral. We under- 
stand that this is especially the case in the leads on the Mine La Motte 
track. A few months since, a German miner came into the mines, and 
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showed the value and manner of working the drybone mineral ; and 
such has been the success attending the working of it, that it now bids 
fair to supersede the shafts or diggings for ihe blue mineral entirely. 
It is generally found combined with sand and earthy substances, is 
submitted toa process of washing, and upon being smelted in a furnace 
of peculiar construction, yields in proportion to its cost a greater return 
than the blue mineral. A company concerned in the Mine La Motte 
mines, have erected a furnace something after the fashion of the cupola 
furnaces, to which they apply a blast by steam. In this furnace, which 
is so small that four persons can keep her supplied, in 45 days (Sundays 
included, when the furnace is not run) rising 350,000 lbs. of lead were 
made. There is no expense in raising the mineral, and it is furnished 
to’the smelters $1.50 a thousand, at which price it is thought much 
cheaper than the blue mineral at $3. The company, we understand, 
calculate that they can manufacture at their furnace this year nearl 
4,000,000 leads—a quantity greatly exceeding the product of all the 
mines in any previous year. If the experiments continue as successful 
as they have begun, there cannot be a doubt that the ease with which 
this ore is procured, the facility with which it is smelted, must eventu- 
ally make a great change in the article and its cost. 


The Bison—The species of the Bison, or Bos Urus of naturalists, is 
now only known to exist in Europe in the great forest of Bieloweje, in 
Russia, where they are preserved. The Emperor, on the demand of 
the Grand Duke of Hesse Darmstadt, has given leave for one of these 
animals to be killed for the Zodlogical Museum at Mayence. 


Deposit of Iron on Roads.—It has been calculated by an engineer 
of emineuce, that every four-horse coach deposits twelve pounds of iron 
in every hundred miles of its journey ; and that, consequently, assuming 
the number of such coaches passing daily between London and Birming- 
ham alone to be twenty, the weight of iron deposited during every 
transit exceeds 250 lbs. These results, it is stated, are not conjectural, 
but derived from investigations applied to the horseshoe and the tyre 
of the wheel: in the first instance previously to use; and in the second, 
after the wear and tear of the road had rendered them useless; and 
they have been found, it is added, as to every ton weight of iron so 
tried, nearly uniform. 


New Steamer.—Considerable excitement has been created among 
scientific men in France, by a series of experiments performed by the 
Marquis de Jouffroy, with the view of improvements in steam naviga- 
tion. This gentleman having conceived a plan for getting rid of the 
inconveniences of the ordinary steam paddles, has been for some years 
working out his theory, and has only very recently brought it into 
practice. The apparatus of M. de Jouffroy consists of two palms, or 
articulated duck’s feet, placed either at the sides or stern of a vessel, 
having an alternate motion, so as to open, in order to give the impulsion, 
and close again, precisely in the same way as the foot of the duck. M. 
de Jouffroy’s first experiment was made in the canoe of the Jardin de 
la Folia, St. James, near the Bois de Boulogne, with the model of a 
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frigate, made on a scale of 1 foot to 37 feet, and so constructed that the 
common paddle or his improvement might be used at will. With the 
common paddle, the vessel performed a distance of 130 feet in seven 
minutes; the paddles having performed 130 revolutions: at this time 
the propelling power was completely exhausted. The common paddles 
were then taken off, and the duck’s-foot paddles substituted. With 130 
oscillations of these paddles, the vessel performed, in the same space 
of time, a distance of 153 feet; but what was most remarkable was the 
fact, that instead of stopping short when the clock-work, which in both 
cases put the machinery in motion, had run down, the impulsion com- 
municated to the vessel by the steady and undisturbed motion of the 
duck’s-foot paddles was sufficient to keep the vessel moving 150 feet 
more. This experiment was in both cases against the wind. With the 
wind the vessel performed with the common paddles 160 feet in eight 
minutes, the paddles giving 182 revolutions: the impelling power 
having ceased, the vessel scarcely moved. When the new paddles were 
ut on, the distance performed in the same length of time was 230 feet ; 
and the clock-work having again run down, the vessel, so far from 
stopping, performed in eight minutes a farther distance of 190 feet. 
The report on these experiments by the Committee of the Institute, 
composed of men of practical knowledge, is highly favorable. In their 
opinion, the experiments on a small scale are sufliciently conclusive to 
induce them to recommend to the French government, in strong terms, 
the adoption of M. de Jouffroy’s principle, which was allowed by many 
scientific gentlemen present to be superior, in many respects, to that 
of the Archimedean screw, which has been found so valuable in getting 
rid of the strain upon the vessel and the agitation of the water, which 
is so destructive in canals and so dangerous in river navigation. Ano- 
ther advantage is, that M. de Jouffroy’s principle may be adapted to 
vessels of any construction. N. ¥. Standard. 


Porter’s Patent Anchor—The long-standing objection to the anchor 
at present in use is its having, when in the ground, one arm, which is 
not only useless, but frequently mischievous. It is well known that 
the only reason for having an anchor made with two fixed arms, accord- 
ing to the plan of the present day, is to insure one taking the ground on 
whichever side it may fall; and the other immediately presents a dan- 
gerous projection, which in a crowded anchorage becomes a hidden 

ril, frequently doing incalculable injury to ships and boats, and only 
ound out when too late to be remedied. The patent anchor invented 
by Mr. Porter differs from that in common use by the arms being mov- 
pe : they fit into jaws formed in the head of the shank, and are secured 
with a pin or pivot, on which they move in one direction: by this 
means, when in use one arm is brought quite down upon the shank; 
thus removing a great source of danger to shipping, and also lessening 
considerably the strain or leverage on the shank. A further advantage 
presents itself in the improved construction which the patent anchor 
admits of. The arms and shank of a common anchor being made in 
separate pieces, and then welded at the crown, the risk, in the hour of 
peril, of failure from an unsound weld, is great. But in the patent 
anchor, the shank and arms being made apart, the latter can be laid up 
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with bars extending from pea to pea, thereby securing the full strength 
of the metal. It is said to cant and bite quickly in he most stubborn 
und. The advantages in stowing, from the arms taking apart from 
the shank, are strikingly evident. Numerous trials made by an expe- 
rienced marine surveyor, Capt. Denham, R.N. fully bear out all that 
we have stated in regard to the advantages of this anchor over that in 
common use; with this addition, that the same effect is produced at 
one-twentieth less weight. Each arm has upon it a small projection or 
tooth that serves to bring the fluke, should it he close to the shank, into 
a position for entering the ground. From a personal inspection of this 
anchor, and a perusal of certificates of its efficiency, from officers of the 
highest rank in H. M. navy, in which its general adoption is confidently 
expected, we have no hesitation in recommending it to the profession. 
For steam vessels it appears to be peculiarly fitted, as also for floating 
lighthouses, breakwaters, and piers. Brown, Lennox & Co. of Billiter 
square, are agents for the sale of this patent anchor ; and they will give 
every information to inquiring parties relative thereto. London Surveyor, &. 





Patent Wood Wheel for Railway Carriages, and Azle Lubricator. — 
The centre of this wheel is composed of two disks of cast iron, bolted 
together, so as to form a channel round the periphery. In the channel 
so formed are laid eight or more segments of timber, dowelled together, 
the grain being parallel to the circles of iron. Another set of segments 
are laid over the previous ring, and dowelled to them, and also to each 
other, the joints mutually intersecting. Over these outer segments of 
wood, the wearing tyre of iron is applied, and bolted through, to secure 
the wood segments in their places. 

The principal advantages of this wheel are :—That it will run almost 
without noise, and render an iron rail on stone blocks as quiet as if laid 
on continuous wooden sleepers. It will greatly alleviate concussion, 
as the depth of wood acted on across the fibres will give sufficient elastic 
yielding och vertically and laterally, to prevent the rigid and jarring 
action experienced with iron wheels. Their durability will be greater, 
as the elastic action of the wood will prevent the tyre from hammering 
out or losing its true circular form, and, consequently, much lighter 
tyres may be used. 

The surface of this wheel being also solid, instead of broken into 
spokes, it will not act as a fanner while in rapid revolution, and, con- 
sequently, will be less exposed to atmospheric resistance. When made 
to revolve on the axles—as in the vertebrated carriages—the hollow 
of the wheels will admit of a large reservoir fer oil, and affording thereby 
perfect and lasting lubrication. 

The advantages of the oil-box for Railway Axle Lubrication is easily 
explained. The ordinary modes of lubricating railway axles is with 
soap, placed in a reservoir above the axle. The reason for using soap 
in preference to oil, which is the most perfect lubricator, is, that the 
latter runs down so rapidly as to be wasted ; and the same effect takes 
place with tallow, but toa less extent. In the improved oil box, the 
reservoir is placed delow the axle, and the communication with the axle 
is kept up by a a or roll of flannel lying in the oil, and pressing 
elastically upwards. Therefore, so long as any oil remains in the reser- 
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voir, the action must be efficient, as the exposed surface of the journal 
is always accessible from below, which is not the case when the lubri- 
cation 1s performed from above. BY these means no oil will be wasted, 
but the whole of it consumed : the feed may also take place from above 
in the usual mode, and, as the oil passes down, it will accumulate in the 
reservoir below. These boxes would probably run from two to three 
thousand miles with once charging with oil; and when the enormous 
cost of lubricating railway carriages is taken into consideration, any 
proposition which promises to effect such a considerable reduction, 
ought to meet with speedy attention. a 








DESCRIPTION OF AMERICAN PATENTS 
Granted from Dec. Ist to Dec. 14th, 1840. 


Improvement in the mode of measuring the human body for the drafting 
and cutting of Coats. By Tuomas E. Titpen, Baltimore, Md. 
Dec. 5th. 


Criaim.— What I claim therein as new, and desire to secure by letters 
patent, is— ' 

1. The manner of constructing and using the instrument which I 
have called the transfer ruler, for obtaining a point on the back of the 
person to be fitted, which shall be in the same horizontal line with the 
under part of the arms, and for obtaining two such points where the 
arms or shoulders are of unequal height, from which point or points 
the principal measures constituting my balancing system are to be 
taken. 

2. The manner of taking what I have called my second shoulder 
measure, by the aid of said point or points; also, the manner of my 
third shoulder measure, as related to and employing the said point or 
points. 

3. I claim the manner in which I take what I have herein called my 
balance measure, and using the same in drafting for the urpose of cut- 
ting, so as to test and balance the respective measures obtained by the 
mark or marks on the middle of the back; the whole being used sub- 
stantially in the manner and for the purpose herein set forth, and con- 
stituting a system of measuring and drafting which is entirely new, easy 
in its application, and accurate in its results. 


ee eee 





Improvement in the manner of constructing Padlocks for Mail Bags and 
other uses, called the Clamshell Padlock. By So.omon AnpREws, 
Perth Amboy, N. J. Dec. 5th. 


Ciaim.— What I claim therein as constituting my invention, is— 

1. The forming of the shell or case of two pieces of plate metal, 
raised and adapted to each other in the manner set forth. I do not 
claim the raising of metal by means of dies, this being a well-known 
process, but I limit my claim to the manner in which I have adapted 
the raised plates to the forming of the shell of a padlock, instead of ma- 
king it by casting, or by joining a rim on to wrought metal, as by the 
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adaptation I have not only improved the form, but have given additional 
strength, and that at a diminished cost. 

2. I claim the manner of combining the bow or hasp with the shell 
of the lock, without the use of a joint-pin, as herein fully set forth. 

3. I claim the manner of forming and using the spring-hooks, as de- 
scribed, the springs being so arranged as to be brought into action by 
the shutting of the hasp and by the turning of the key, and causing the 
hasp to fly out, by the pressure of the springs against the inclined point 
of the catch. 

It will be manifest that variations may be made in the manner of 
forming and arranging the respective parts of the lock herein described ; 
and I do not intend therefore to limit myself in this respect : the springs 
may be made in separate pieces, and attached to the spring-hooks, and 
other changes of a similar kind may be introduced in other parts, whilst 
the instrument will remain substantially the same, producing a like 
result by analogous means. 





Improvement in the mode of whitening Leather. By James C. Bootn, 
Philadelphia, Pa. Dec. 5th. 


Cram.—What I claim as iy invention or discovery, is the use of the 
protomuriate of tin, dissolved in the manner and by the liquids above 
described, for the purpose of communicating a light-colored and fair 
appearance to leather, whether the leather be oak-tanned, bark-tanned, 
or hemlock-tanned leather, with its natural or ordinary color. 





Improvement in Axles and Boxes for Wheel Carriages. By Asa R. 
Reyno ps, Skaneateles, N. Y. Dec. 5th. 


Cram.—I do not claim to have made any improvement in the 
manner of attaching such axles and boxes to each other, but intend to 
apply my improvement to them under all their various modifications. 
I confine and limit my claim therefore to the insertion of springs, pre- 
ferring those of the spiral kind, in such manner as that said springs shall 
act upon the shoulders or end bearings of such boxes and axles, and 
relieve them from the immediate and injurious effect of the blows and 
jolts to which they are subjected when in use ; and in combination with 
such springs so applied, I claim the application and use of hardened 
steel ferules or rings, to constitute the rubbing parts of the end bearings, 
as set forth. 





Improvement in the manufacture of Artificial Teeth. By Danret Har- 
RiNGTON, Philadelphia, Pa. Dec. 10th. [Antedated June 18th.] 


Criaim.— What I claim as my invention and improvement, and wish 
to secure by letters patent, is the éxclusive privilege of making and 
applying to, or combining with mineral or porcelain teeth, and other 
articles made from earthy or mineral substances by burning, the above 
described screw-head or pin-head form of rivets pressed up by mechani- 
cal force or weight as to their head ends, and cut off square, or at a 
perfect right angle, at their small ends; and, of course, the exclusive 
privilege of vending said articles in the United States of America—that 
1s, mineral or porcelain teeth, &c. having my pin-form head rivets. 
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i also make and combine with porcelain or mineral teeth (being my 
invention and improvement) staple-form rivets of platina, the curved or 
connected ends of the staples being burnt in, as above described of the 
pin-head form rivets. Here platina staples can be made by the aid of 
common pliers; but I give the preference to the rivets first described 
above, yet I claim this latter invention and improvement. 





Improvement in the mode of Connecting and Disconnecting Railroad 
Carriages of all kinds. By James Stimpson, Baltimore, Md. Dee. 
10th. 


Criaim.— What I claim as my invention, and desire to secure by letters 
patent, is the combination of the spring jaws 6 4, forelock d, studs ff, 
and pins 4 k, for the purpose and in the manner specified above. 





Improvements in Machinery for raising Blocks of Ice to any desired 
elevation, and depositing the same in storehouses. By Naruanien J. 
Wyvern, Cambridge, Mass. Dec. 10th. 


Craim.—l claim raising the blocks of ice to any required height, and 
depositing the same in a structure by means of a hoisting gig, in com- 
bination with the receiving bars /’ /’, and side and centre pieces or rails 
a’ a’ 2 g'; and I also clair the combination of the above with the rail- 
way which receives the blocks of ice from the sled; the whole being 
arranged and operating together substantially in the manner herein 
above set forth and described. 





Improvement in the Door-Latch. By Otiver Jupp, Cherry Valley, 
N.Y. Dec. 10th. 


Crarm.— What I claim as my invention, and desire to secure by letters 
patent, is first, the method of fastening the latch by having the joint of 
the latch in a plug, which is driven into a hole made in the door, as 
described ; and second, the method of keeping the handle in place, by 
means of the plates E E, and the notches and shoulders on the handle 
and trigger, as described. 





Improvement in the mode of fastening Buttons. By Sternen Cupp, 
assignee of Henry W. Hewet, New-York. Dec. 10th. 


Crarm.— What I do claim as my invention, and desire to secure by 
letters patent, is the method of uniting the button and flanch by means 
of a male and female screw, which are prevented from unscrewing b 
having a thread or pin of wood passed through them, as herein Pt . 





Improvement in the mode of Roofing Houses. By Wiuu1am Docker, 
New Orleans, La. Dec. 10th. 


Ciaim.— What I claim as my invention, and desire to secure by letters 
patent, is laying the slates, tiles, sheets of metal, &c. constituting the 
roofing, on hydraulic cement or other water-proof composition, in com- 
bination with the intermediate plates, which plates should be covered 
with —_ varnish, lacquer, &c. in the manner and for the purpose 
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Machine for rolling Puddle Bails, or other masses of Iron, in the manu- 
Sacture of Iron. By Henny Burpen, Troy, N.Y. Dec. 10th. 


Criaim.— What I claim as constituting my invention, and desire to 
secure by letters patent, is the preparing of the puddler’s balls as they 
are delivered from the puddling furnace, or of other similar masses of 
iron, by causing them to pass between a revolving cylinder and a curved 
segmental trough adapted thereto, constructed and operating substan- 
tially in the manner of that herein described, and represented in Figs. 
2 and 3 of the accompanying drawings; or by causing the said balls to 
pass between vibrating or reciprocating tables, surfaces, or plates of 
iron, in the manner exemplified in Fig. 1 in the accompanying drawings, 
or between vibrating or reciprocating curved surfaces, operating upon 
the same principle, and mua a like result by analogous means. 





Improvement in Threshing Machines. By James Cummines, Canons- 
burgh, Pa. Dec. 10th. 

Cuatm.— What I claim as my invention is the mode herein described 
of conveying the straw from the thresher by means of a wheel of rakes 
placed over a concave rack, and raking the straw over it, at the same 
time permitting the grain to pass through interstices of the rack; the 
whole being arranged, constructed and operating as herein set forth. 





Improvement in Spark Extinguishers. By Wiiu1am P. McConne tt, 
Washington, D.C. Dec. 10th. 

Ciaim.— What I claim as my invention, and which I desire to secure 
by letters patent, is the employment of a fan in the flue of a furnace for 
drawing the smoke and sparks from a furnace, and throwing them into 
a reservoir of water above which the flue terminates, in combination 
with the employment of one or more set of exhaust steam tubes in a 
chimney placed over said reservoir, and communicating with the space 
above the same where the flue terminates by means of a perforated 
plate, the whole being constructed, arranged and operating substantially 
in the manner set forth. I claim the manner in which the reservoir of 
water is combined with the flue c, and chimney J, of the locomotive ; 
said chimney having pipes for ejecting the exhaust steam as set forth, by 
arranging the reservoir within the case covered by a perforated plate, 
and placing the chimney J, and exhaust tubes, above said case, so that 
the connection between the draft of the flue and chimney shall be car- 
ried on through the perforated plate described. 





Improvement in the mode of building and propelling Vessels. By 
Gerorce Burnuam, Philadelphia, Pa. Dec. 10th. 

Ciaim.—What I do claim therein, and desire to secure by letters 

ent, is the using of revolving floats for obtaining buoyancy, and as 
propellers, in the manner herein set forth ; that is to say, said floats being 
in diameter equal to that of the paddle-wheels ordinarily employed, and 
like them rising above the deck of the vessel, and being furnished with 
buckets or paddles the outer edges of which are to be on a line, or 
nearly 30, with that of the peripheries of the floats: the whole to be 
constructed and arranged substantially as herein set forth. 
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Improvement tn Machines for hulling Oats, Barley, §. By James 
Anprews and Enocu Pirer, Camden, Me. Dee. 10th. 


Craim—What we claim as our invention and improvement, is the 
manner of constructing the drum or disk of wood, sheathed with sheet 
iron, and armed with projecting nails, the same to revolve within a 
revolving case ; or in other words, that portion of the combination of a 
revolving drum or disk with a revolving case, so far as relates entirely 
to the manner of constructing the drum or disk, the whole being con- 
structed and operating in the manner set forth. 





Improvements in the machine for cutting round Tenons, and for cutting 
or turning other articles of wood into a cylindrical form. By Manion 
Greae, Philadelphia, Pa. Dec. 10th. 


Craim.— What I claim therein as constituting my improvement, and 
desire to secure by letters patent, is the manner in which I have com- 
bined and arranged the face plate, and the adjustable cutters and guide 
pieces, so as to adapt the machine to the cutting of tenons and cylinders 
of different sizes, the whole operating substantially as herein set forth. 





Improvements in the Machine for making Crackers. By Humrpurey 
Winstow, Swansea, Mass. Dec. 14th. 


Craimm.—What I claim as my invention, and which I desire to secure 
by letters patent, is— 

1. The combination of the dischargers V, with the belt for carrying 
forward the dough, as described. 

2. The combination of the conveyer Z with the discharging pistons 
N, for discharging the crackers, in the manner and for the purpose 
described. 

3. The combination of the piston plate P, with the stop screws S, in 
the head of the frame for regulating the motion of the plate, as described, 
to which the pistons are attached for discharging the crackers, as de- 
scribed. 

4. The combination of the spiral springs Q, with the discharging 
plate R, for operating the dischargers V, as described. 

5. The combination of the cog wheel 3, pin uw, levers s, arm g, and 
spring a, for bringing the conveyer under the cutters, to receive the 
crackers therefrom, and for carrying it back, to discharge the crackers 
upon the loose boards D, as described. 





Improvement in the Endless Floor Horse Power for driving Machinery. 
By Orestes Bapeer, Cooperstown, N.Y. Dec. 14th. 


Craim.—But I do claim the constructing an endless floor without, 
and endless chain, in the manner above set forth, by means of hooks 
cast on the floor and links connecting the floor plates together, in the 
manner set forth. I also claim the constructing the endless rack attached 
to the floor, composed of a series of arcs of circles, for the purpose and 
in the manner specified. And I also claim the constructing the floor 
plates with dovetail flanches or ledgings, in order cheaply and firmly to 
secure the wooden plank upon the plates, so that the horse may travel 
more easily upon the wood than upon iron, and that being constructed 
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and secured in that manner, the wooden plank can easily be taken out 
and replaced when worn, These several items, above enumerated, 
constitute severally and separately my claims, and for which I ask let- 
ters patent. 





Improvement in the Machinery for manufacturing Felt Cloths without 
spinning and weaving. By Tuomas R. WituiaMs, citizen of U. S. 
now in England. Dec. 14th. 

Criaim.—I therefore claim as my invention the different members of 
this combination collectively, as they are united and dependent on each 
other for producing a continuous and connected or combined result, that 
of the manufacture of commercial pieces or ends of cloth, without spin- 
ning and weaving. 





Improvement in the apparatus for propelling Boats, §c. by means of Jets 
of Water drawn in and forced out by Pumps. By Huen Ronaxps, 
Albion, Ill. Dec. 14th. 


Criam.— What | do claim is the employment of propelling cylinders 
and pistons, so constructed and arranged as that the water, by which 
the propelling is to be effected shall be admitted at the mouth or outer 
ends of said cylinders, whilst air has free ingress and egress within said 
cylinders, at that end which is towards or within the vessel; the water, 
as it flows into said cylinders, doing so by hydrostatic pressure merely. 





Improvement in Machines for extracting Stumps. By E.eazer Marste, 
Wyalusing, Pa. Dec. 14th. 


Ciam.—What I claim as my invention, and which I desire to secure 
by letters patent, is the combination of the perforated bars G G’ with 
the axle E, of the trucks perforated, in the manner described, so as to 
allow of the bars G G’ being shifted to produce greater or less leverage, 
the axle being attached at its centre to the stump by a rod A, or other 
similar means, as described. 





Improvement in the mode of preventing Water from beating under the 
Doors of Houses. By ALEXANDER Kirkpatrick, Newark, N. J. 
Dec. 14th. 

Cuam.—What I claim as my invention, and desire to secure by 
letters patent, is the constructing of a saddle for door-sills with a groove, 
basins and apertures, as above specified, combined with the sill and 
door of dwelling houses and other buildings, either with or without the 
tongue, or with or without the plate between the saddle and the sill, 
whether the same be effected exactly in the way herein described or in 
any other operating upon the same principles and producing similar 


results. 





Machine for overhauling or taking Wrinkles out of Cloth while Fulling, 
$c. By Joun Tittov, New Haven, Ct. Dec. 14th. 


Cram.— What I claim as my invention, and desire to secure by letters 
patent, is the transverse rubber, and the oblique stretchers, separately 
and in combination, for the purposes and in the manner herein described. 
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LIST OF ENGLISH PATENTS 


GRANTED BETWEEN THE 22D OF OCTOBER AND THE 26TH OF NOVEMBER, 1840. 


John Duncan, of Great George-street, Westminster, gentleman, for improvements 
in machinery for cutting, reaping or severing grass, grain, corn or other like growing 

lants or herbs. (A communication.) November 2; six months. 

Elijah Galloway, of Manchester-street, engineer, for improvements in propelling 
railroad carriages. November 2; six months. 

Josiah Pumphrey, of New-town-row, Birmingham, brassfounder, for certain im- 

rovements in machinery to be employed in the manufacture of wire hooks and eyes. 
Reveisbet 2; six months. 

Henry Wimshurst, of Limehouse, ship-builder, for improvements in steam vessels 
in communicating power to propellers of steam vessels and in shipping and unship- 
ping propellers. November 2; six months. 

James Heywood Whitehead, of Royal George Mills, York, manufacturer, for im- 

rovements in the manufacture of woolen belts, bands or driving straps. November 
Ly six mouths. 

James Boydell, jun. of Cheltenham, for improvements in working railway and 
other carriages, in order to stop them, and also to prevent their running off the rails. 
November 2; six months. 

John Edward Orange, of Lincoln’s-inn, Old-square, captain in the 8lst regiment, 
for improvements in apparatus for sewing ropes and cables with yarn. November 
2; six months. 

Herman Schroeder, of Surrey-cottage, Peckham, broker, for improvements in 
filters. (A communication.) November 2; six months. 

John Wordsworth Robson, of Wellclose-square, artist, for certain improvement 
or improvements in water closets. November 2; six months. 

Richard Farger Emmerson, of Walworth, gentlemen, for improvements in applying 
a coating to the surface of iron pipes and tubes. November 3; six months. 

John Rapson, of Limehouse, millwright, for improvements in paddle-wheels for 
propelling vessels by steam or other power. November 3; six months. 

Heavy Hind Edwards, of Nottingham-terrace, New-road, engineer, for improve- 
ments in evaporation. November 5; six months. 

Pierre Mathew Mannoury, of Paris, but of Leicester-square, gentleman, for im- 
provements in wind and stringed musical instruments. (A communication.) No- 
vember 5; six months. 

George Gwynne, of Duke-street, Manchester-square, gentleman, for improvements 
in the manufacture of candles, and in operating on oils and fats. November 5; six 
months. 

George Dacres Paterson, of Truro, esquire, for improvements in curvilinear 
turning ; that is to say, a rest adapted for cutting out wooden bowls, and a self-acting 
slide rest for other kinds of curvilinear turning. November 5; six months. 

John Clarke, of Islington, Lancaster, plumber and glazier, for a hydraulic double- 
action force and lift pump. (A communication.) November 5; six months. 

Charles Joseph Hullmandel, of Great Marlborough-street, lithographic printer, for 
a new efiect of light and shadow imitating a brush or stump drawing, or both com- 
bined, produced on paper, being an impression from a plate or stone prepared in a 
particular manner for that purpose, as also the mode of preparing the said plate or 
stone for that object. November 5; four months. 

Henry Kirk of Blackheath, gentleman, for improvements in the application of a 
substance or composition as a substitute for ice for skating and sliding purposes. 
November 5; six months. 

George Delianson Clark, of the Strand, gentleman, for an improved method of 
purifying tallow, fats, and oils for various uses, by purifying them and deprivi 
them of offensive smell, and by ee such as are fluid, and giving ad itional 
hardness and solidity to such as are solid, and also by a new process of separating 
stearine or stearic acid from the oleine in such substances. (A communication.) 
November 5; six months. 

Alexander Horatio Simpson, of New Palace-yard, Westminster, gentleman, for a 
machine or apparatus to be used on a moveable observatory or telegraph, and as a 
moveable platform, in erecting, repairing, painting, or cleaning, ie interior and 
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exterior of buildings, and also as a fire-escape. (A communication.) November 5; 
six months. 

Andrew Kurtz, of Liverpool, manufacturing chemist, for a certain improvement 
or certain improvements in the construction of furnaces. November 5; six 
months. 

George Halpin, jun. of Dublin, civil engineer, for improvements in applying air 
to lamps. November 7; six months. 

William Crofts, of New Radford, Nottingham, machine maker, for certain im- 
provements in machinery for the purpose of making figured or ornamental bobbin 
net or twist lace and other ornamented fabrics, looped or woven. November 7; six 
months. 

Charles de Bergue, of Blackheath, gentleman, for improvements in machinery for 
making reeds used in weaving. (A communication.) November 7; six months. 

Edward Dodd, of Kentish-town, musical instrument maker, for improvements in 
pianofortes. November 7; six months. 

George Edmund Donisthorpe, of Leicester, machine maker, for certain improve- 
ments in machinery or apparatus for combining and preparing wool and other textile 
substances: November 7; six months. 

John Joseph Mechi, of Leadenhall-street, cutler, for improvements in apparatus 
to be applied to lamps, in order to carry off heat and the products of combustion. 
November 10; two months. 

Thomas Lawes, of Canal-bridge, Old Kent-road, feather factor, for certain im- 
provements in the method or process and apparatus for cleansing and dressing fea- 
thers. November 10; six months. 

William M:Kinley, of Manchester, engraver, for certain improvements in machinery 
or apparatus for measuring, folding, plaiting or lapping goods or fabrics. November 
10; six months. 

Charles Edwards Amos, of Great Guildford-street, Borough, millwright and engi- 
neer, for certain improvements in the manufacture of paper. November 10; six 
months. 

Thomas William Parkin and Elisha Wylde, of Portland-street, Liverpool, engi- 
neers, for an improved method of making and working locomotive and other steam 
engines. November 12; two months. 

Eugenius Birch, of Cannon-row, Westminster, civil engineer, for improvements 
applicable to railroads, and to the engines and carriages to be worked thereon. 

ovember 12; six months. 

John Heaton, of Preston, overlooker, for improvements in dressing yarns of linen 
or cotton, or both, to be woven into various sorts of cloth. November 12; six 
months. 

Otto G. von Almonde, of Threadneedle-street, merchant, for improvements in the 
= of mosaic work from wood. (A communication.) November 12; six 
months. 

Charles Dod, of Buckingham-street, Adelphi, gentleman, for certain methods or 
processes for the manufacture of plate glass, and also of substances in imitation of 
marbled stones, agates, and other minerals, of all forms and dimensions, applicable 
to objects both of use and ornament. (A communication.) November 12; four 
months. 

Charles Wye Williams, of Liverpool, civil engineer, for certain improvements in 
the construction of furnaces and boilers. November 17; six months. 

Joshua Shaw, of Goswell-street road, Old-street, artist, for certain improvements 
in discharging ordnance, muskets, fowling pieces, and other fire-arms. November 
17 ; six months. 

Joseph Whitworth, of Manchester, engineer, and John Spear, of the same place, 
gentleman, for certain improvements in machinery, tools, or apparatus for cutting 
and shaping metals or other substances. November 17 ; six months. 

James Deacon, of St. John’s-street road, gentleman, for improvements in the ma- 
nufacture of glass chimneys for lamps. November 19. 

Alexander Stevens, of Manchester, engineer, for certain improvements in ma- 
chinery or apparatus to be used as a universal chuck for turning and boring purposes, 
which said improvements are also applicable to other useful purposes. November 
19; six months. 

William Henson, of Allen-street, Lambeth, engineer, for improvements in ma- 
chinery for making or producing certain fabrics with threads or yarns applicable to 
various useful purposes. November 19; six months. 
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John Cox, of lronmonger-lane, civil engineer, for certain improvements in the 
construction of ovens applicable to the manufacture of coke and other purposes. 
November 21; two months. 

John Wakefield, of Salford, hat manufacturer, and John Ashton, of Manchester, 
hat manufacturer, for certain improvements in the manufacture of hat bodies. No- 
yember 21; six months. 

William Henry Hutchins, of Whitechapel-road, gentleman, and Joseph Bakewell, 
of Brixton, civil engineer, for improvements in preventing ships and other vessels 
from foundering, and also for raising vessels when sunk. November 21; six months. 

Francis Pope, of Wolverhampton, engineer, for improvements in detaching loco- 
motives and other carriages. November 24; six months. 

John Haughton, of Liverpool, clerk, M. A. for improvements in the means em- 

loyed for preventing railway accidents resulting from one train overtaking another. 
Roveusber 24; six months. 

Henry Bailey Webster, of Ipswich, surgeon in the Royal Navy, for improvements 
in preparing skins and other animal! matters for the purpose of tanning and in the 
manufacture of gelatine. November 25; six months. 

Charles Grillett, of Hatton-garden, for new modes of treating potatoes in order to 
their being converted into various articles of food, and new apparatus for drying, 
applicable to that and other purposes. (A communication.) November 25; six 
months. 

Henry Walker Wood, of Chester-square, gentleman, for an improvement in pro- 
ducing an uneven surface in wood and other substances. (A communication.) 
November 25; six months. 

Junius Smith, of Fen-court, Fenchurch-street, esquire, for certain improvements 
in furnaces. November 25; six months. 

Frederic Theodore Philippi, of Belltield-hall, Lancaster, calico printer, for certain 
improvements in the art of printing cotton, silk, and other woven fabrics. November 
25; six months. 

Nathaniel Batho, of Manchester, engineer, for certain improvements in machinery 
tools or apparatus for planing, turning, boring or cutting metals and other substances. 
November 25; six months. 

Thomas Barratt, of Somerset, for improvements in the manufacture of paper. 
November 25; six months. 

Henry Charles Daubeny, of Boulogne, esquire, for an improvement in making 
and forming of paddle-wheels, for the use of vessels propelled in the water by steam 
or other power, and applicable to propel vessels and mills. November 25; six 
months. 

James Lee Hannah, doctor of medicine, of Brighton, for an improvement or im- 
provements in fire escapes. November 25; six months. 

Oliver Louis Reynolds, of King-street, Cheapside, merchant, for certain improve- 
ments in machinery for producing stocking fabrics, or framework knitting. Novem 
ber 25; six months. 

Robert Roberts, of Bradford, Manchester, blacksmith, for a new method or process 
for case-hardening iron. November 25; six months. 


LIST OF PATENTS GRANTED FOR SCOTLAND FROM THE 22D OF OCTOBER TO THE 21sT 
OF NOVEMBER, 13840. 


Thomas Smedley, of Holywell, Flintshire, gentleman, for certai:: improvements 
in the manufacture of tubes, pipes and cylinders. Sealed; October 27. 

George Hicks, of Manchester, agent, for an improved machine for cleaning or 
freeing wool and other fibrous materials of burs and other substances. October 27. 

Miles Berry, 66 Chancery Lane, Middlesex, for certain improvements in the 
arrangement, construction and mode of applying certain apparatus for propelling 
ships and other vessels. (A communication.) October 29. 

Edmund Rudge, jun. of Tewkesbury, Gloucester, tanner, for a new method or 
methods of obtaining power for locomotive and other purposes, and of applying the 
same. November 2. 

Benjamin Hick, jun. of Bolton-le-Moors, Lancaster, engineer, for certain improve- 
meuts in regulators or governors, for regulating or adjusting the speed or rotary 
motion of steam-engines, water-wheels, and other machinery. November 3. 

John Coudie, manager of the Blair iron works, Dalry, in the county of Ayr, in 
Scotland, for improvements in applying springs to locomotive and railway asd other 


carriages. Novenger 4. 
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Luke Hebert, of Birmingham, Warwick, solicitor of patents, for improvements in 
the manufacture of coffered spades and shovels, scaahiad and grafting teols. (A 
communication.) November 4. ; 

Arthur Wall, of Bermondsey Wall, Surrey, surgeon, for a new composition for 
the prevention of corrosion in metals, and for other purposes. November 5. 

James Heywood Whitehead, of the Royal George Mills in Saddleworth, York, 
manufacturer, for improvements in the manufacture of woolen belts, bands or driving 
straps. November 6. 

Samuel Wilkes, of Darlington, Suffolk, ironfounder, for improvements in the 
manufacture of vices. November 6. 

Joseph Bennett, of Turnlee, near Glossop, Derby, cotton spinner, for certain 
improvements in machinery for cutting rags, ropes, waste, hay, straw, or other soft 
or fibrous substances, usually subject to the operation of cutting or chopping, part 
of which improvements are applicable to the tearing, pulling in pieces, or opening 
of rags, ropes, or other tough materials. November 9. 

Charles Payne, of South Lambeth, Surrey, gentleman, for improvements in salting 
animal! matters. November 11. 

Henry Hind Edwards, of Nottingham Terrace, New Road, Middlesex, for im- 
provements in evaporation. (A communication.) November 11. 

Elijah Galloway, of Manchester-street, Middlesex, engineer, for improvements in 
Pe railroad carriages. November 11. 

athan Defries, of Paddington-street, Middlesex, engineer, for improvements in 
gas meters. November 11. 

Henry Holdsworth, of Manchester, Lancaster, cotton spinner, for an improvement 
mm carriages used for the conveyance of passengers on railways, and an improved 
seat applicable to such carriages and to other purposes. November 11. 

Joseph Whitworth, of Manchester, Lancaster, engineer, fer improvements in ma- 
chinery or apparatus for cleaning and repairing roads or ways, and which machinery 
is also a to other purposes. November 16. 

Samuel Wilkes, of Darlington, Suffolk, ironfounder, for improvements in the 
manufacture of hinges. November 17. 

Thomas Horne, of Birmingham, Warwick, brassfounder, for improvements in the 
manufacture of hinges. November 18. 

James Smith, of Deanston Works, in the parish of Kilmadock, Perth, cotton spin- 
ner, for improvements in the preparing, spinning and weaving of cotton, silk, wool 
on ad brous substances, and in measuring and folding woven fabrics. Novem- 

r 1. 

Benjamin Winkles, of Northampton-street, Islington, Middlesex, steel and copper- 

late cece, for certain improvements in paddle and water wheels. Novem- 

r 19. 

Robert Hawthorn and William Hawthorn, of Newcastle-upon-Tyne, civil engi- 
neers, for certain improvements in locomotive and other steam-engines in respect of 
the boilers, and the conveying of steam therefrom to the cylinders. November 20. 

Peter Bradshaw, of Dean, near Kimbolton, Bedford, gentleman, for improvements 
in dibbling and drilling corn, seeds, plants, roots, and manure. November 20. 





LIST OF IRISH PATENTS GRANTED FOR NOVEMBER, 1840. 


F’. Hills, for certain improvements in steam-engines, steam-boilers and locomotive 
carriages. 

J. Johnston, for a new method (by means of machinery) of ascertaining the velocity 
of, or the space passed through by ships, vessels, carriages, and other means of loco- 
motion, part of which is also applicable to the measurement of time. 

R. G. Ranson and 8. Milbourn, for improvements in the manufacture of paper. 

C Wheatstone and W. F. Cook, for improvements in giving signals and sounding 
alarms at distant places by means of electric currents. 

R. Beard, for improvements in the apparatus for taking or obtaining likenesses 
and representations of nature, and of drawings and other objects. 

D. Siwarés, for improvements in preserving potatoes and other vegetable sub- 
stances. 

Thomas Milner, for certain improvements in boxes, safes, or other depositories 
for the protection of papers or other materials from fire. 

Thomas Clark, for certain improvements in the construction of locks, latches, and 
such like fastenings, s sopliecile for securing doors, gates, windows, shutters, and 
such like purposes. 
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Sketch of the Prostrations found on a section of the Track of the Tornado of June 19, 1835, on the bank of the Raritan, opposite the City of New 
Brunswick, in the State of New-Jersey. 

Exptanations.—The east bank of the river is here covered with a belt of wood; the latter having a very irregular outline 
where it is bounded by a clear field. The line ¢ c represents the apparent course of the axis of the tornado: W. west, E east. ‘The 
large dots on the several figures show the root ends of the trees. which were chiefly a species of cedar. In all these cases of 
The approximate positions of the several trees are in many 


on the east, 


prostration, 


part of the roots were still fast in the ground. Course of the tornado east. 
‘ases slightly changed in the sketch, for the purpose of a distinct exhibition of each. 


. : ry a . , . " . _ . : F - - ‘ : m ‘ . P 
Note.—This bank of the river is intersected by small ravines with wooded margins, one of which is nearly opposite to chain 5, and 
another is pear chain 13. and which cause most of the irregularity in the wooded outline. 








